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1.0 THE DECLARATI ON

1.1 SI TE NAME AND LOCATI ON

Site 9 Disposal/Burn Area
Naval Surface Warfare Center
Dahl gren, Virginia

1.2 STATEMENT CF BASI S AND PURPGCSE

Thi s deci si on docunent presents the selected renedial action for Site 9 Disposal/Burn Area and Site 58

Bui | di ng 1350 Landfill (SWW 134) at the Naval Surface Warfare Center, Dahlgren Site (NSWCDL) Dahl gren,
Virginia. Site 58 is a physical extension of the Site 9 Landfill and will be remedi ated pursurant to this
Record of Decision, Herein, Site 58 is addressed when Site 9 is referenced. This docunent focuses on renedi al
decisions for Site 9 at the NSWCDL and the term"site" in this docunent refers to Site 9. This determ nation
has been nade in accordance with the Conprehensive Environnental Response, Conpensation, and Liability Act of
1980 (CERCLA), as anended by Superfund Amendrments and Reaut horization Act of 1986 (SARA), and to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP). This decision is
based on the administrative record for this site.

The Commonweal th of Virginia concurs with the sel ected remedy (see Appendi x A).
ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this Record of Decision (ROD), may present an inmmnent and substanti al
endangernment to public health, welfare, or the environnent.

1.3 DESCRI PTI ON OF THE SELECTED REMEDY

The Navy will manage the renedi ation of the Disposal/Burn Area as a single renmedial action. The renedi al
action selected in this ROD addresses contam nation associated with Site 9 Disposal/Burn Area contents,
surface soils, subsurface soils, nmarsh sedinents, and groundwater. Possible contam nated surface water and
sedinents in Ganbo Creek near Site 9 will undergo further evaluation as part of the Ganbo O eek Ecol ogi cal
Assessment and a separate ROD will be issued for Ganbo Creek. Any renedial action selected in the future for
Ganbo Creek will be consistent with this ROD.

The selected remedy for Site 9 is to utilize capping to address both soils and sedi ments, and to provide
institutional controls, as well as groundwater, surface water, and sedi nent nonitoring.

The naj or conponents of the sel ected renedy are:
Landfil |

Wastes in the southern area, estimated at approximately 250 cubic yards (cy), shall be excavated until bare
soil is exposed. These wastes and surface soils shall be consolidated and stabilized on the landfill portion
of the site. Consolidation may include size separation, crushing and grinding, and dewatering. The landfill,
estimated to be approximately 5.0 acres upon conpletion of closure activities, will be covered with a

mul tilayer cap neeting the requirenments of the Virginia Solid Waste Managenent Regul ations, 9 VAC 20-80-210
(Reredi al Requirenents) and 9 VAC 20-80-250 (sanitary landfill).

The landfill cap will substantially limt precipitation and runoff fromentering the consolidated fill
material. Based on prelimnary nodeling conducted to date by the Navy, it is anticipated that the multilayer
cap will need to exceed the mnimumrequirenents of a 9 VAC 20-80-250 (sanitary landfill) to be protective of
receptors in Ganbo Creek, The final cap conmponents will be determined during the final design for Site 9. The
mul tilayer cap will be revegetated, and the closure conpl eted consistent with 9 VAC 20-80-250 (sanitary
landfill) closure requirenents. The closure will include provisions for the installation of structures at the
toe of the landfill and el sewhere to provide erosion and sedi nent control neasures, including protection from
surges in the water surface of Ganbo Creek due to nmjor regional stormevents such as hurricanes. The current
boundary of the landfill will be pulled back from Ganbo Creek so that the waste associated with the cap will
be a m ni numof 100 feet from Ganbo Creek.



An i nmperneable slurry wall will be installed on the hydraulically upgradient (west) side of the landfill,
whi ch shall effectively redirect groundwater novenent around the capped landfill. The slurry wall will be
installed to a depth bel ow grade and key into the clay confining unit beneath the site

Mar sh

Surface debris will be renoved (excavated) fromthe nmarshy area of the site and consolidated and stabilized
on the landfill. It is estimated that approximately 260 cy of surface debris will be renoved fromthe narsh
Vegetation in the marshy area of the site will be out back. If necessary, to support construction in the
marsh, a geogrid layer will be anchored over the entire 2.4 acre area. The placenent of the geogrid over
the marsh would inmprove the lateral stability of the soils in the area and all ow construction equi pment to
conpl ete the placement of the cap over the waste disposal areas in the marsh. The marsh cap will neet the
Virginia Sanitary landfill cap mnimumthickness requirenent of 2 feet The mar sh cap woul d provi de sound
engi neering controls per 9 VAC 20-80-250 to hel p control groundwater which intrudes the site by being
constructed to an elevation (estinmated to be 4 feet nean sea | evel (mmsl) which will preclude the

possi bility of groundwater mgrating upward through the waste and reaching, the cap surface. The marsh cap
will address 9 VAC 20-80-250 requirenents to control releases or otherw se reduce site risks by: 1)
cutting off potential contact exposure to wastes in the marsh; 2) enhancing evapor ation of contam nated
groundwat er which flows within the marsh cap; and 3) providing additional sorbing to soils through which

t he contam nated groundwat er nmust pass before being discharged to the nmarsh. Upon conpl etion of the placenent
of the marsh cap, appropriate vegetation will be re-introduced and naintained. Installation of the marsh
cap will raise the elevation of the marsh and will likely turn the capped area into an upland environnent

The wetland loss will be mtigated el sewhere at the NSWCDL facility.

Where Ganbo Creek is within 100 feet of the waste/fill material in the marsh, on the northeastern portion
of the site, the shoreline of Ganbo Creek will be protected against erosion to provide a benefit equival ent
to noving waste 100 feet away from Ganbo, Oreek. This action shall address Commonweal th of Virginia

regul ation 9 VAC 20-80-250. It is conservatively assuned that the shoreline protection will consist of spot
regradi ng of the Ganmbo Creek stream bank, placement of a geotextile, layer, and placenment of riprap to the
sane el evation as the existing streambank. It is anticipated that 560 linear feet of shoreline protection
will be required. Portions of Ganbo Creek on the southeastern portion of the site will be filled, and
establ i shed as wetl ands.

Wi | e groundwat er, surface water, and sediments shall be addressed through the above source controls,

other steps will also be taken to minimze risks. Institutional controls, including limting site access
through gates and limting future land use, will be inplenmented to elininate or reduce pathways of exposure
to contamnants at the site. Monitoring will also be instituted to deternine if contanminants are mgrating at
significant rates and concentrations.

Institutional controls will be inplenented to limt future site land use. For Site 9, an institutiona

control plan will be devel oped as a part of renedial action design and include: access controls, signs al ong
the perineter of the site, restrictions on shall ow groundwater use for drinking water, description of |and
use controls in the base naster plan, periodic inspection, nonitoring, and re-evaluation of |and use
controls, annual certification that institutional controls are in place, notification to the U S. EPA and
state regul ators whenever the Navy antici pates any najor changes in |land use restrictions, public notice, and
a deed notification

The Navy shall institute the follow ng institutional controls within 90 days of installation of the

capping system a real property description notation, Base Master Plan notations, and limted site access.
The Base Master Plan shall note the area as one in which residential devel opment cannot occur, shallow
groundwat er cannot be used, and site access shall be limted. A notation shall be filed in the real property
file maintained at Engineering Field Activity, Chesapeake (EFA Ches) (US Navy) for this site indicating the
extent of the area and the fact that solid wastes are present. The institutional controls shall also include
the following: within 90 days after conpletion of the remedy, the Navy shall produce a survey plat prepared
by a professional |and surveyor registered by the Commonweal th of Virginia, indicating the |ocation and

di mensi ons of the disposal area and the extent of groundwater contam nation. Mnitoring well |ocations shal
be included and identified on the survey plat. The plat shall contain a note, proninently displayed, which
states the owner's future obligation to restrict disturbance (excavation or construction) of the property. In
addi tion, post-closure use of the property shall prohibit residential use and access or use of groundwater
underlying the property for any purpose except nmonitoring and the function of the nmonitoring systens shall
not be disturbed. Wen landfill closure is conplete, the owner of the property shall subnmt the survey plat
to the local recording authority, and shall record a notation with the deed (or sone other instrument which
is normally exanmined during title search at the local land recording authority) notifying any potential



purchaser of the property that the I and has been used to nanage solid waste and the integrity of the cover
systemor the function of the nonitoring systemnay not be disturbed

The Navy shall institute groundwater nmonitoring to ensure renedial action objectives are being maintained
The frequency of analysis and the length of tinme for nmonitoring shall be devel oped in the Operation and
Mai nt enance Pl an. The Navy shall also nonitor the surface waters and sedinents at Site 9. The frequency of
anal ysis and the length of time for nonitoring shall be specified in the Operati on and M ntenance Pl an

I mpl emrent ation of the selected renedy will address the principal threats at the site by reducing the
potential risk to human health and the environnent associated with the surface soils, subsurface soils
sedi nent, and groundwat er

1.4 STATUTORY DETERM NATI ONS

The selected renmedy for Site 9 is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to this action, and is
cost-effective

The selected remedy for Site 9 addresses the renediation of surface soils, subsurface soils, sedinent, and
groundwat er contam nation at Site 9. The selected remedy will provide for the | ong-term contai nnent of
contanmination in these nedia beneath the site. The installation of a capping systemw || reduce direct
contact and ingestion threats, and reduce risks to ecol ogical receptors from contani nated medi a by contai ni ng
contami nants fromthese nedia

The selected remedy for Site 9 will be constructed to neet all applicable or relevant and appropriate

requi renents (ARARs) whether chemcal-, action-, or location-specific. No waivers of any ARARs are requested.
Capping is a pernmanent solution and is an appropriate renedy for the contamination at the site. Capping is
standard technology and its application at Site 9 is considered technically superior to other alternatives.

This remedy utilizes permanent solutions and alternative treatnent (or resource recovery) technologies to the
maxi mum extent practicable for this operable unit. However, because treatment of the principal threats of the
site was not found to be practicable, this remedy does not satisfy the statutory preference for treatnent as
a principal elenent.

Because this remedy will result in hazardous substances renai ning on-site above heal t h-based | evels, a review
will be conducted within five years after commencenent of the renedial action to ensure that the remedy
provi des adequate protection of hunman heal th and the environnent.

<| M5 SRC 98069A>
2.0 DECI SI ON SUMVARY
2.1 SI TE NAME, LOCATI ON, AND DESCRI PTI ON

This ROD is issued to describe the Departnent of the Navy's (NAVY) selected renedial action for Site 9
Di sposal /Burn Area, at the NSWCDL, Dahlgren, Virginia (Figure 2-1). Site 9 is one of several Installation
Restoration (IR) sites (Figure 2-2) located at the NSWCDL facility.

The Disposal /Burn Area is an inactive landfill, approximately 5 acres in size, |ocated off Caskey Road in the
central portion of the Minside, adjacent to the southwestern shore of Ganbo Creek and associ ated nmarsh area.
Ganbo Creek and its associated marsh area border approximately two-thirds of the site to the east and north
(Figure 2-3). The majority of the remaining area surrounding Site 9 is wooded. A fenced nagazi ne (Buil ding
954) is located approxinmately 80 feet west of the northwestern boundary of Site 9. An active dog kenne
(Building 1312) is |ocated approximately 100 feet south of the site. A paved road provi des access to a gated
entrance fromthe southwest. Historic information indicates that the facility used this area as a sanitary
landfill fromthe early 1940s until 1971. However, dunping and occasi onal burial of construction debris and
tree stunps continued until 1984.

During the Renedial Investigation (RI), a nagnetic field survey was conducted to delineate the extent of the

landfill (Figure 24). The landfill fans out north and east toward Ganbo Creek and the marsh. One to two feet
of soil covers the top of the landfill, although debris is visible along the slopes |eading to Ganbo Creek
and the marsh. The exact depth of the fill is between 5 and 15 feet in the landfill and in the marsh

respectively, based on test pit excavations. The site lies on a nearly |level parcel of land, with el evations



across the site ranging fromover 10 feet above nean sea-level (nsl) in the center of the landfill to

approxi mately 2 feet above nsl at the base of the landfill slope in the narsh area. It is assunmed that
landfilling operations at Site 9 have altered the original topography. There are currently no structures on
the site. The nmajority of the site is vegetated and several features are visible on the |and surFace. Cbvious
features include a large pile of fill soil in the northeast comer, several slabs of steel-reinforced concrete
adj acent to the pile of soil, and a pile of cut trees in the center of the site. Surface drai nage
predonminately flows in a southerly or southeasterly direction toward the |arge nmarsh area adjacent to Ganbo
Creek. An east-west drainage ditch runs along the southern portion of the landfill surface and through a

culvert prior to entering Ganbo Creek. Ganbo Creek flows south-southeast and enpties into Upper Machodoc
Cr eek.

Site 58, also called the Building 1350 Landfill (Solid Waste Managenent Unit (SWWJ) 134), is an extension

of Site 9 to the southeast and will be remediated with Site 9. This site, approxinmately 0.7 acre in size, is
adj acent to Kennel Road. and extends to Ganbo Creek. This landfill was in use during a later period than Site
9. The following itens were observed at Site 58: 55-gallon druns of roofing tar, 5-gallon and 1-gallon enpty
paint cans, railroad ties, fires, roofing shingles, and m scel | aneous steel and concrete debris. The area has
a noderate to heavy vegetative cover. Surface water flows directly into Ganbo Creek, or into a drainage ditch
on the south end of the site, and subsequently into Ganbo Creek.

2.2 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES
2.2.1 H story of Site Activities

The history of Site 9 has been devel oped primarily froman Environnental Photographic Interpretation Center
(EPICQ analysis of aerial photographs prepared by U S. EPA in 1992. A summary of the site history is
di scussed in the foll owi ng paragraphs

<I M5 SRC 98069B>
<I M5 SRC 98069C>
<| M5 SRC 98069D>
<| M5 SRC 98069E>

Docunentation of activity at Site 9 began in 1937. Evidence of waste disposal in the northern and eastern
portions of the site and along the edge of the marsh adjacent to the creek was observed in the 1943 i nagery.
Conti nued site expansi on and ongoi ng di sposal activity was noted through the 1990 i nagery. Evidence of liquid
di scharges emanating fromthe nmaterial lining the perineter of the fill area and flowi ng south, and enanating
fromthe center of the fill area and flowi ng north, was observed in the 1953 and 1958 inagery, respectively.

By 1960, filling operations had expanded across the marsh into Ganbo Creek, and runoff had stained the
surface of the fill area as it flowed toward both the creek and a western channelized drai nage path. Two
smal |l trenches and a new fill area were observed west of the drainage path. A wide trench, spanning the
length of the new fill area and |l eading to the channelized drai nage path was observed in the 1962 i magery.

Evi dence of liquid discharge, flowing fromthe original fill area to Ganbo Creek, was observed in the 1967
imagery, and filling operations had narrowed the width of the main channel. By 1969, filling operations had
conmpletely altered the course of Ganbo Creek. This change was apparently the result of a large increase in
the amount of material disposed on the east side of the new fill area. A smoke plume froma nearby classified
paper incinerator was also visible east of the newfill area in the 1969 i magery, and two hori zontal storage
tanks (containing roofing tar) were observed in the southern portion of the site

The 1974 imagery showed that the (original) fill area, which extended north into the marsh, was revegetating
whi | e dunping continued in the southern portion of the site. By 1981 enough fill material had been added to
the north and east sections of the southern fill area to extend over nost of the original fill area. Large
quantities of debris were observed along the fill face and in the center of the site in the 1983 and 1985

i magery. The 1990 imagery indicated nost of the fill areas were revegetating. Drainage continued to fl ow east
fromthe northern portion of the site, into Ganbo O eek. Evidence of crates and containers was noted to the
north, and a large area of debris was evident in the center of the landfill.

2.2.2 Previ ous Investigations

The first investigation at Site 9 was the Initial Assessnment Study (IAS) in 1981. The |AS, involved an
on-site records review, site visit, and personnel interviews. The | AS determ ned that given the unknown
nature and extent of the waste disposed at Site 9, and the direct hydraulic connection of the site to Ganbo
Creek and adj acent marsh areas, a Confirmation Study should be performed to deternine the types and



quantities of nmatadals escaping fromthe landfill, as well as the potential for inpacts on the surrounding
mar sh environnment and Ganbo Creek.

Additionally, the IAS indicated that friable asbestos insulation was disposed along with ordinary refuse, and
waste ash from heating coal used by NSWCDL until the m d-1940s was nost |ikely disposed at the

Di sposal / Burn Area. Subsequent |nvestigations did not find asbestos in the landfill, and based upon avail abl e
information it is anticipated that asbestos would onsite | ess than one percent of the waste nass at Site 9.
Therefore, Site 9 is not subject to closure requirernents applicable to ashestos-containing materials. NSWDL
converted fromcoal to oil in the md-1940s. Hstorical records indicate that oil and grease fromtraps
connected with vehicle washing operations at Building 1329 were hauled to Site 9 for disposal.

The Confirmation Study at Site 9 was conducted in 1983 and 1984. As part of the study, four groundwater
monitoring wells were installed (upgradient well GM-1 and downgradient wells GM@-2, GM-3, and GN94) to

nmoni tor groundwater quality in the shallow aquifer. These wells were sanpled in Novenber 1983, Decenber
1983, and Novenber 1984. Four |eachate sanples were also collected fromthe standing water at the base of the
landfill face. Groundwater and | eachate sanples were anal yzed for the follow ng: total organic carbon (TQOO),
total organic halides (TOX), phenol, iron, nanganese, sodium chloride, and sulfate.

Based on the field investigation and analytical results of the Confirmation Study at Site 9, R was concl uded
that the el evated phenol concentrations (0.07 ng/kg) deteded in the groundwater of the D sposal/Burn Area did
not nmeet Virginia groundwater quality standards, and that TOC (5,100 nmg/L) and TOX (280 Ig/L) concentrations
were el evated above typical background | evels. Recommendations included the i npl ement ation of a

conpr ehensi ve groundwat er nonitoring program

2.2.3 Enf or cenent Actions

No enforcement actions have been taken at Site 9. The Navy has owned this property since the early 1900's and
is identified as the responsible party.

2.2.4 H ghlight of Community Participation

In accordance with Section 113 and 117 of CERCLA, the Navy provided a public comrent period from August 20,
1998 through Septenber 18, 1998 for the proposed renedial action described in the Feasibility Study and the
Proposed Plan for Site 9.

These docurents were available to the public in the Admnistrative Record and informati on repositories
mai nt ai ned at the Smoot Menorial Library, King George, Virginia; the NSWCDL General Library, Dahlgren,
Virginia; and the NSWCDL Public Record Room Dahlgren, Virginia. Public notice was provided in The Freel ance
Star newspaper on August 20, 1998 and The Journal newspaper on August 19, 1998 and a public neeting was held
in the King George Courthouse on August 27, 1998. No witten conmments were received during the comrent
period, and the comments and responses provided during the public neeting are presented in Appendi x B.

2.3 SCOPE AND RCOLE OF RESPONSE ACTION SITE 9

Past di sposal operations at the site have contam nated soil, groundwater, and sedinents. The Navy has

deci ded to nmanage the renediation of the site as a single unit. The renedial actions identified in this ROD
address contami nation associated with Site 9, Disposal/Burn Area, as identified in the Draft Final R
Report, the Addendum R Report, the Feasibility Study (FS) Report, and the Addendum FS Report for Site 9.
Several alternatives for response actions for contam nated nedia are identified in Section 2.6. The
rationale for selecting one of those alternatives as the renedy for this site is described in Section 2.7.

The selected renedy is to cap landfill soils and marsh sedi ments. Contani nated surface and subsurface

soils at Site 58 woul d be excavated and consol i dated beneath the landfill cap, and shoreline protection will
be utilized to achieve 100 toot setback requirements established by the Conmonweal th of Virginia. The
selected renedy will reduce the potential risk to ecol ogical receptors associated with pesticides and

netals present in surface soils, nmetals present in subsurface soils and groundwater nigrating to Ganmbo

Creek, and netal s, pesticides/polychlorinated blphenyls (PCBs), and sem volatile conpounds (SVOCs) present in
surface sedinents in the marsh. The selected renedy will reduce the potential risk to human receptors from
netals in groundwater migrating to Ganbo Creek.

This ROD is consistent with long-termrenedial goals for Site 9. The selected renedy will reduce the
principal threat to ecol ogical receptors in Ganbo Creek fromsoil, groundwater, and sedi ment contani nation.



2.4 SUWARY CF SI TE CHARACTERI STI CS

The Rl at Site 9 was conpleted in phases. Geophysical investigations were initiated in 1993. Sanpling
activities, consisting of soil sanpling, surface water and sedi nent sanpling, and the installation and
sanpling of groundwater nonitoring wells, were conpleted in 1994. Additional R sanpling, consisting of
addi tional surface and subsurface soil sanpling and groundwater nonitoring activities was conpleted in
1996. The results of the RI are summarized bel ow

2.4.1 Sour ces of Contam nation

Geophysi cal and hydrogeol ogic investigations at Site 9 were conducted to identify disturbed areas and

buried netallic objects, and to investigate the extent of the landfill. The results of the survey indicated
the presence of metallic objects. These investigations along with test pits verified the extent of the
landfill. In addition, test pits verified the extent of buried wastes present in the marsh adjacent to the
landfill. Based on groundwater, subsurface soil, and sediment sanpling results, the sources of contanination
are the wastes present in the landfill and marsh.

2.4.2 Description of Contam nation
Soil, groundwater, surface water, and sedi nent sanples were collected and anal yzed to deternine the nat ure
and extent of contamination at Site 9 (Figure 2-5). The contanination concerns at Site 9 are associ at ed
with the landfill. Surface soil, subsurface soil, groundwater, surface water, and sedinents have been

i mpacted by the waste disposal activities that occurred there. The primary contaninants of concern (COC) are
SVQCs (pol ynucl ear aromatic hydrocarbons [ PAH conpounds), pesticides, and various netals (Table 2-1). The
results of the sanpling and anal yse are presented bel ow,

Surface and Subsurface Soils

Low | evel (PAH) contam nation (0.026 to 0.12 ng/kg) and pesticides (0.0038 to 0.72 ng/kg) were identified in
surface soils. Elevated | evels of several netals, including arsenic (5.3 ng/kg), copper (2,250 ng/kg), |ead
(128 ng/ kg), mercury (0.93 ng/kg), and zinc (473 ng/kg) were al so detected. In the subsurface soils,

hi gh-1evel PAH contam nation (21 to 150 nmg/kg) and inorganic contam nation were identified, with |l ead (3,250
ny/ kg) detected at the highest concentration. Low | evel pesticides (0.0012 to 2.7 ng/kg) were also detected
in the subsurface soils, The PAH and inorganic contam nation appear to be related to the landfill itself
whereas the pesticide contam nation appears to be related to wi de spread spraying across the base.

Q@ oundwat er

Low |l evel PAH (0.5 to 53 Ig/L) and pesticide (0.0129 to 0.2 1g/L) contam nation was identified in
groundwat er. Low | evel SVOC contanmination (0.6 to 3 Ig/L) was al so detected from seep sanpl es. |norganic
contam nants, such as barium (3,950 Ig/L), lead (1,370 Ig/L), and zinc (2,940 Ig/L) were detected at high
level s in groundwater. Inorganic contaminants in seepage were detected at only low to noderate levels with
respect to background.

Surface Water and Sedi nment

No significant volatile organic compound (VOC), SVOC, or pesticide/PCB contanmi nation was identified in
surface water sanmples collected fromSite 9. Inorganics; detected were at levels simlar to or bel ow
background in the majority of surface water sanples. Two surface water sanple |ocations, however, exhibited
el evated concentrations of inorganics, including lead (252 Ig/L) and mercury (I lag/Q Sedinent sanpl e
results indicate low | evel VOC contam nation (0.005 ng/kg to 0.58 ng/kg) and SVOC cont ami nati on (0.025
ng/ kg to 1.0 ng/kg). Pesticides were detected at noderately el evated concentrations (0.0034 to 9.1 ny/ kg) .
I norgani c concentrations for nost constituents in sediment were within or only slightly elevated above
background | evel s. Copper (5,390 ng/kg) and | ead (743 ng/kg) were well above background | evel s.

<| M5 SRC 98069F>



TABLE 2-1

MAXI MUM DETECTED VALUES FOR COCs IN ALL MEDI A

SI TE 9: DI SPCSAL/ BURN AREA

NAVAL SURFACE WARFARE CENTER, DAHLGREN, VIRG N A

Chem ca
of Concern

SURFACE SO LS

O gani cs (ng/ kg)
Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | our ant hene
Benzo( k) f | our ant hene
I ndeno( 1, 2, 3-cd) pyrene
Phenol s

4,4' - DDE

4,4' -DDT

I norgani cs (ny/ kg)
Al um num

Arsenic

Chrom um

Copper

Lead

Iron

Mer cury

Vanadi um

Zi nc

SUBSURFACE SO LS

O gani cs (ng/ kg)
Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f| uorant hene
Benzo(k) f 1 ourant hene
Di benzo( a, h) ant hr acene
I ndeno( 1, 2, 3- cd) pyrene
I norgani cs (my/ g)
Arseni c

Lead

Iron

SEDI MENTS

O gani cs (ng/ kg)
Acet one

Maxi mum

Det ect ed Val ue

08
081
12
15
056
006
420
720

Ceooooo0o0

150
110
54
140
21
44

13.6
3, 250

186, 000

0.58



TABLE 2-1

MAXI MUM DETECTED VALUES FOR COCs IN ALL MEDI A
SITE 9: DI SPCSAL/ BURN AREA

NAVAL SURFACE WARFARE CENTER, DAHLGREN, VIRG NI A
PAGE 2 OF 3

Chemi cal Maxi mum

of Concern Det ect ed Val ue
Al pha chl or dane 0. 022
Carbon D sul fide 0. 007
4,4' - DDD 9.1
Gamma chl or dane 0.012
Kel t hane 0. 031
I norgani cs (nmy/ kg)
Al um num 24,100
Arseni c 17.1
Beryl i um 1.5
Cadm um 6.2
Chrom um 43. 6
Copper 5, 390
lron 36, 300
Lead 743
Mer cury 1.2
Silver 32.3
Vanadi um 55
Zi nc 1, 600

SURFACE WATER
O ganics (lg/L)

Carbon D sul fide 4.0
Hept achl or 0. 094
Fl our ant hene 0.5
I norganics (lg/L)

Al um num 15, 200
Arseni c 16
Beryl i um 1.5
Cadm um 2
Chr om um 23.2
Copper 124
Cobal t 20.4
Iron 46, 300
Lead 252
Manganese 1, 910
Mer cury 1

N ckel 33.9
Silver 4.1

Zi nc 368



TABLE 2-1

MAXI MUM DETECTED VALUES FOR COCs | N ALL MEDI A

SI TE 9: DI SPCSAL/ BURN AREA

NAVAL SURFACE WARFARE CENTER, DAHLGREN, VIRG N A

PAGE 3 CF 3

Chem ca

of Concern
GROUNDWATER( 1)

O ganics (lg/L)
Hept achl or
Phenant hr ene

I norgani cs (lg/L)
Arsenic

Bari um

Copper

Cyani de

Lead

Manganese

N ckel

Zi nc

Maxi mum

Det ect ed Val ue

0. 105
44

13.2
3, 950
583
4.3
1,370
1,350
62.7
2,940

1 Goundwater COCs were devel oped based on the expected industria

use scenario



2.4.3 Contami nant M gration

The presence of both organic and inorganic contam nants in the groundwater and seeps, as well as in

surface water and sedi ment sanples, indicates the |ikelihood that mgration has occurred into the
surroundi ng environmental media at this site. The najor contaminants noted in the surface water and

sedi nent sanpl es were PAH conpounds, pesticides, and metals. Volatile organics were not determned to be
preval ent.

G ven the distribution of conmpounds in groundwater, surface water, and sedinent sanples, two primary
rel ease nmechani sns can be identified. The first is migration as a solute fromthe buried waste in the
landfill and marsh, and the second is the nmigration via overland runoff/surface water flow

O the organic chemcals detected in groundwater nmonitoring wells at Site 9, only the volatile organic
conmpounds benzene, ethyl benzene, and xyl enes, which were detected at | ow concentrations, are relatively
hi ghly sol ubl e. Because of these high solubilities, these conmpounds are susceptible to transport via
dissolution by infiltrating precipitation or fluctuations in the watertable.

The PAH conpounds, detected primarily in only one well, are not as likely to be transported in a soluble
phase, given their relatively |lower solubilities and vapor pressures. The |ower nol ecul ar weight PAHs (e.g.
acenapht hene, anthracene, fluorene, phenanthrene) may volatilize fromsurface waters, while the higher

nol ecul ar wei ght PAHs (e.g., benzo[al pyrene, benzo[a] anthracene, chrysene) are less likely to volatilize
PAHs in water are nuch nore likely to bind to soil and be transported via mass transport mechani sns.

The source of elevated netals at Site 9 is nost likely due to the disposal of netallic waste in both the

landfill area and the marsh adjacent to the landfill. The rel ease of relatively insoluble contam nants via
groundwat er transport and overland transport is also a significant rel ease nechanismacting at this site
When the landfill was in operation, bare soil and surface-deposited wastes woul d have been subject to erosion

during precipitation. Soil containing contam nants woul d have been transported downsl ope via rainwater flow
toward Ganbo Creek or the marsh, where flow would sl ow and sedi ments woul d be deposited. This material, along
with the buried waste in the landfill and marsh acts as a secondary source of contam nation, evidenced by the
presence of insoluble contamnants in unfiltered water sanples collected fromthese areas. Sanples collected
fromareas farther fromthe primary source contained much | ower concentrations of these contam nants.

Metal s are highly persistent environnental contam nants. The ngjor fate nmechanisns for netals are
adsorption to the soil nmatrix (as opposed to being part of the soil structure) and bioaccumul ati on. The
average groundwater pH at Site 9 is between 6 and 7, indicating that netals are only somewhat nobile in the
di ssol ved phase

2.5 SUMVARY OF SI TE RI SKS

The human health and ecol ogi cal risks associated with exposure to contamnated nedia at Site 9 were

evaluated in the Addendum Rl Report for Site 9. The residential use scenario was not eval uated because t he
site will remain in industrial use. Insttutional controls will be inplenented to prohibit residential use and
shal | ow groundwat er use. Of-site mgration of inpacted groundwater is not anlcipated to be a human heal th
concern since the discharge |location (Ganbo CGreek) is located i nmedi ately adjacent to Site 9. G oundwat er
in the shallow aquifer is not a current source of drinking water and will not be used as one in the future.
Exposure to surface water is expected to be linited to fishernmen in boats.

2.5.1 Human Heal th R sks
Exposure Pat hways and Potential Receptors

Base workers, recreational users (adults and children), and construction workers were eval uated as potentia
receptors in the quantitative risk assessment. Construction workers were evaluated for future conditions
only. The remaining receptors are considered for current and future conditions. Ingestion of fin fish was
eval uated for adult recreational users only. Construction workers were evaluated for exposure to surface
subsurface soil (0 to 12 feet), while surface soil (0 to 2 feet) exposure was considered for all other
receptors. Inhalation of volatile em ssions and fugitive dust was evaluated qualitatively via a conparison of
site data to U S. EPA CGeneric Soil Screening levels for transfers fromsoil to air. Inhalation exposure was
considered to be relatively insignificant since all detected soil concentrations were | ess than the screening
levels. Direct contact with surface water and sedinment is expected to be intermttent and of short duration
because swimm ng in Ganbo Greek is unlikely due to inhospitable conditions and access |limtations. Therefore,
pat hways associated with these nedia were not quantitatively eval uated



Exposure Assessnent

The COCs that were eval uated and their maxi num exposure point concentrations are presented in Table 2-2
Exposure point concentrations are used to deternine potential human health ri sks.

Toxicity Assessment

Cancer potency factors (CPFs) have been devel oped by U S. EPA s Carci nogeni c Assessnent Group for

estinmating excess lifetine cancer risks associated with exposure to potentially carcinogenic chem cals.

CPFs, which are unitless, are multiplied by the estinated i ntake of a potential carcinogen, in ng/kg/day, to
provi de an upper-bound estimate of the excess lifetine cancer risk associated with exposure at that intake

I evel . The term upper bound reflects the conservative estimate of the risks calculated fromthe CPFs. Use of
thi s approach nmakes underestimation of the actual cancer risk highly unlikely. Cancer potency factors are
derived fromthe results of human epi dem ol ogi cal studies or chronic aninal bioassays to which

ani mal -t o- human extrapol ati on and uncertainty factors have been applied

Ref erence doses (RfDs) have been devel oped by U S. EPA for indicating the potential for adverse health
effects from exposure to chem cal s exhibiting noncarcinogenic effects. RfDs, which are expressed in units
ng/ kg-day, are estimates of lifetime daily exposure |levels for humans, including sensitive individuals
Estimate intakes of chemcals fromenvironmental media (e.g., the amount of a chemical ingested from
contami nated drinking water) can be conpared to the RFD. RfDs are derived from hunman epi deni ol ogi ca
studi es or animal studies to which uncertainty factors have been applied (e.g., to account for the use of
animal data to predict effects on humans). These uncertainty factors help ensure that the RiDs will not
underestimate the potential for adverse noncarcinogenic effects to occur.

Ri sk Characterization

Excess lifetinme cancer risks are determined by multiplying the intake | evel with the cancer potency factor.
These risks are probabilities that are generally expressed in scientific notation (e.g., 1x10 -6). An excess
lifetine cancer risk of 1 x 10 -6 indicates that as a plausibl e upper bound, an individual has a one in one
mllion chance of devel oping cancer as a result of site-related exposure to a carcinogen over a 70-year
lifetine, under the specific exposure conditions at a site.



TABLE 2-2
HUVAN HEALTH
CHEM CALS OF CONCERN AND EXPCSURE PO NT CONCENTRATI ONS( 1)
SITE 9: DI SPCSAL/ BURN AREA
NSWCDL, DAHLGREN, VIRG N A

O gani cs | nor gani cs
Medi um Chemi cal Exposure Poi nt Chemi cal Exposur e Poi nt
Concentration Concentration
(ol k) (ol kg)
Surface Soil No COCs (2) NA Arsenic 3.2/5.3(3)
Sur f ace/ Benzo( a) ant hr acene 10 Arsenic 6.5
Subsur face Soi | Benzo(a) pyrene 7.61 Iron 20000
Benzo(b) f | uorant hene 4.2 Lead 184
Benzo(k) fl uorant hene 6. 4
Di benz(a, h)anthracen 1.4
e 3.8
I ndeno( 1, 2, 3-
cd) pyrene
Fi sh Ti ssue(4) FlI uor ant hene 6. 0(5) Al um num 152(5)
Hept achl or 0. 8977(5) Arsenic 0.2728
Beryllium 0. 01387
Cadm um 0.1134
Cobal t 10. 66
Iron 463(5)
Mer cury 2.024
Silver 6. 468
Manganese 4,393
Sur f ace Not eval uat ed(6) NA Not eval uat ed NA

Wat er / Sedi nent

1 95 percent upper confidence limts (UCLs) were used as exposure point concentrations for
reasonabl e maxi mum exposure (RVE) and central tendency effect (CTE), unless otherw se noted.
2 Al detected concentrations are less than U S. EPA Region Il risk-based concentrati ons (RBCs).
Data set consists of <10 sanpl es. Average and naxi mum concentrati ons were used for the CTE and RVE
4 Theoretical concentrations are based upon maxi num surface water concentrations and
chem cal -specific bio-concentrations factors (BCFs).
Maxi mum det ecti on was used since the cal cul ated 95 percent UCL exceeds the nmaxi mum
6 No human exposure is anticipated because of site-specific conditions (i.e., inaccessibility, the
presence of snake and snapping turtles, etc.)

w

(&)]

NA Not applicabl e.



Potential concern for noncarcinogenic effects of a single contamnant in a single nmediumis expressed as
the hazard quotient (HQ (or the ratio of the estinated intake derived fromthe contam nant concentration
in a given nediumto the contam nants reference dose). By adding the HQ for all contam nants within a
nmedi um or across all media to which a given popul ati on nay reasonably be exposed, the Hazard | ndex

(H') can be generated. The H provides a useful reference point for gauging the potential significance of
mul tipl e contam nant exposures within a single nediumor across nedia

Current Bass Worker. The cunul ative noricancer hazard indices for ingestion of and dermal contact with
soils for Site 9, under industrial |land use conditions are | ess than 1, which indicates that there are no
significant hazards associated with soils at Site 9. The cunul ative ingestion and dermal contact cancer
risk is 7.4 x 10 -4, under a "reasonabl e maxi num exposure" scenario, and this is below U S. EPA s target
risk range of 1 x 10 -6 to 1 x 10 -4.

Adult Recreational User. The cumul ative noncancer hazard index associated with the potential ingestion

of fin fish, is 20.6, indicating a potential risk. The cumul ation ingestion and dermal contact cancer risk is
8.0 x 10 -7 under a reasonabl e maxi num exposure scenario, which is below U S. EPA' s target risk range of 1 x
10 -6 to 1 x 10 -4. The cancer risk associated with fin fish ingestion, however, is 6.8 x 10 -4, indicating a
potential risk

Child Recreational User. The cunul ative noricancer hazard index and cancer risk associated with
ingestion of and dermal contact exposure with surface and subsurface soil at Site 9 under industrial |and
use scenario are less than 1, and 9.1 x 10 -7, respectively, under a reasonabl e maxi mum exposure scenari o.

Construction Wirker. The cumul ati ve noncancer hazard i ndex and cancer risk associated with ingestion
and dernal contact exposure to Site 9 soil under industrial |land use conditions are 5.3 x 10 -1 and. 44 x
104, respectively, under a reasonabl e naxi mnum exposure scenari o

Al though the incremental cancer risk for the construction worker slighby exceeded 1x10 -6, it is within U S
EPAs target risk range of 1x10 -4 to 1x10 -6. Potential health hazards rmay be observed for adult
recreational users who ingest contaminated finish. Since the risk to all other receptors is less than

10 -6, and the hazard indices for receptors are less than 1.0, human health risks under industrial |and M
conditions for those receptors are within acceptable risk ranges at Site 9.

2.5.2 Envi ronnment al Eval uati on

The intent of the baseline ecol ogical risk assessnent (ERA) was to characterize potential receptors and to
estimate the potential hazard or risk to environmental receptors. Wtland identifications, terrestria
wildlife inventories, vegetation surveys and macroinvertebrate inventories were perforned in order to
characterize the habitats associated with Site 9. Sanple |ocations were selected to detect potential
groundwat er contam nati on di scharging to nearby surface water bodies via the shallow aquifer as well as
contami nants resulting fromsurface water runoff. Sanples were collected frommarshy areas near the site as
well as points in Ganbo Creek. Field work included sanpling | ocations upstream adjacent to, and downstream
of Site 9 in Ganbo Creek. Surface water, sedinent, fish tissue, sedinment toxicity, and nacroi nvertebrate
community sanples were taken fromthese |locations, with the exception of fish tissue at the upstream
location. Information fromthe Ganbo Creek Ecol ogi cal Assessment (EA) was al so used to support the Site 9
eval uati on.

Ecol ogi cal effects quotients (EECs) were derived for each COC in all media. An EEO represents
the ratio of the nmaxi numconcentration of a constituent to an associated cleanup criteria or PRG
An EEO equal to or greater than 1.0 indicates a potential risk to ecological receptors. Based on
EEGCs and ri sk nmanagenent factors, the follow ng COCs are of greatest concern

. Copper, lead, nercury, and zinc in surface water,
. DDD, DDE, DDT, Aroclor-1260, copper, and |lead in sedi nments,
. DDT, copper, lead, nercury, and zinc in surface soils

Based on el evated concentrations and risk levels of netals |ike copper, lead, and zinc in all three
nmedi a, waste debris on Site 9 appears to be the source for the COCs.

Exposur e Pat hways

The exposure pat hways consi st of dermal absorption and ingestion of chemcals fromsoil, sedinments, and
surface water



Exposure Assessnent

Si x contam nants in sedinent (DDD, DDE, DDT, Aroclor-1260, copper, and |ead), four contam nants in surface
wat er (copper, lead, nercury, and zinc), and five contam nants in surface soils (DDT, copper, |ead, mercury,
and zinc) were identified as COCs for ecol ogical receptors. The EEQ for each of these contamnm nants was
greater than 1.

Potenti al Receptors

The organisns nost |likely to be ecol ogical receptors, include mce, voles, rabbits, earthworns, ground
insects, fish, and a variety of birds. Because of the natural setting of Site 9 and the variety of nearby
habitats, Site 9 is likely to have a diversity of wildlife.

Ri sk Characterization

Based on risk nmanagenent factors as well as potential risk |evels, copper, lead, nercury, and zinc are
concerns for surface water; DDD, copper, and | ead are of concern in sedinents; and DDT, copper, |ead,
nercury, and zinc are concerns for surface soils.

2.5.3 Devel opment of Prelimnary Renediati on Goal s ( PRGs)

Contaninant fate and transport nodeling was used to evaluate the potential for COCS identified by the human
heal th and ecol ogical risk assessnment to migrate to other nedia and present unacceptable risks. For exanple,
contami nants present in soils could mgrate to groundwater or be carried with precipitation to surface water
or sedinents at a site. In order to evaluate this potential, fate and transport nodeling was conducted for
Site 9 using the ECTran nodel. The nodel uses contam nant properties such as the adsorption coefficient, and
site-specific characteristics such as groundwater velocity, to predict acceptable levels of COCs in soil and
groundwat er that woul d be protective of surface water and sedinent. Using regulatory criteria for surface
water and toxicity data for sedinment, prelimnary renediation goals (PRGs) were devel oped by the nodeling to
deternmine if existing levels of COCs are acceptable. A conplete discussion of the use of nodeling and
assunptions is presented in Appendix C of the Site 9 FS and Addendum FS.

Potential mgration of COC s evaluated for Site 9 by the ECTran nodel i ncluded:

. Surface soil to surface water via runoff

. Surface soil to sedinment via runoff

. Surface soil to surface water via groundwater

. Subsurface soil to surface water via groundwater
. Subsurface soil to sedinment via groundwater

. G oundwat er to surface water

. G oundwat er to sedi nent

Based on potential migration, the follow ng renedial action objectives (RAGs) are anticipated for Site 9
soil, sediments, and groundwater to address the prinmary exposure pathways. RAGs nay be nodified (nade nore
stringent) during Renmedial Design based on nore detail ed eval uati on:

. Prevent ecol ogi cal receptors frombeing directly exposed to 4, 4-DDE, 4-4-DDT,
arsenic, copper, lead, nercury, and zinc in surface soils at concentrations greater
than 0.1 ng/kg, 0.1 ng/kg, 2.66 ny/kg, 50 ny/kg, 50 ngy/kg, 0.0185 ng/ kg, and 50
ny/ kg, respectively.

. Prevent 4-4-DDD, 4-4-DDE, 4-4-DDT, copper, lead, nercury, silver, and zinc present
in surface soil at concentrations greater than 0.028 ng/ kg, 0.03 ng/kg, 0.018 ny/kg,
33 nmg/ kg, 44 ng/kg, 0.13 ny/kg, 0.31 my/ kg, and 259 ng/ kg respectively from
mgrating fromthe surface soils and causing adverse effects to ecol ogi cal receptors.

. Prevent copper, nercury, and silver present in subsurface soil at concentrations
greater than 246 ng/ kg, 0.13 ng/kg, and 0.31 ny/ kg, respectively, fromnigrating to
surface water via groundwater and causing adverse effects in ecol ogical receptors.

. Prevent barium copper, |ead, nercury, nmanganese, nickel, silver, and zinc present
in subsurface soil at concentrations greater than 182 ng/ kg, 50.1 ny/kg, 386 ny/kg,



0.45, 958 ng/kg, 76.4 ng/kg, 6.31 ny/kg, and 523 ng/ kg, respectively, from
mgrating to sedinents via groundwater and causing adverse effects in ecol ogical receptors.

. Prevent barium cadm um copper, |ead, nmanganese, mnercury, nickel, silver, and
zinc present in groundwater at concentrations greater than 2,530 Ig/L, 17.05 Ig/L
655.8 Ig/L, 289 I1g/L, 8,790 lg/L, 834.5 Ig/L, and 5,700 Ig/L, respectively, from
noving to the creek surface water and sedi ment, and causing adverse effects in
ecol ogi cal receptors.

. Prevent ecol ogi cal receptors frombeing exposed to marsh sedi nents contam nated
with netals, pesticides/PCBs, and sernivolatile organic conpounds listed in Table 2-3.

2.6 DESCRI PTI ON OF ALTERNATI VES

A detail ed anal ysis of the possible renedial alternatives for Site 9 is included in the Site 9
Feasibility Study report. The detail ed anal ysis was conducted in accordance with the U S. EPA
docunent entitled Quidance for Conducting Renedi al |nvestigations and Feasibility Studies under
CERCLA and the National Q1| Hazardous Substances Pollution Contingency Plan.



TABLE 2-3

SUMVARY OF SEDI MENT PRGs SITE 9 - (Md KGQ
NAVAL SURFACE WARFARE CENTER, DAHLGREN, VIRG N A

Prelimnary Renediation

Coal s
Cheni cal of Concern Protection of Sedi nent

2- Met hyl napht hal ene 0. 67
4,4' -DDD 0. 013
4,4' - DDE 0.031
4,4' -DDT 0. 016
Ant hr acene 1.1
Arocl or-1254 0. 067
Arocl or-1260 0. 067
Arsenic 9.7
Benzo( a) ant hracene 16
Benzo(a) pyr ene 1.6
Benzo( b) f | our ant hene 4.8
Benzo(g, h, ) pyrene 4.8
Benzo( k) f | our ant hene 4.8
Cadmi um 0.7
Chr om um 28.8
Chrysene 2.8
Copper 30.0
Di benzo(a, h) anthracene 0. 26
FI our ant hene 5.1
Fl uor ene 0.54
I ndeno( 1, 2, 3-cd) Pyrene 4.8
Lead 39.8
Mer cury 0.2
Napht hal ene 2.1
N ckel 34.3
Phenant hr ene 1.5
Pyr ene 2.6
Silver 2.8
Zinc 234



Because Site 9 is located adjacent to and partially in the marsh, which is the area of |ocal groundwater

di scharge, collection and treatment of contam nated groundwater is inpractical. The shall ow groundwat er
beneath Site 9 is not currently or reasonably expected to be a source of drinking water and when
institutional controls are inplenmented, will be restricted fromany use, except nonitoring. Additionally,
contai nnent of and di version of groundwater from contam nant sources by installing an upgradient slurry
cutoff wall will control release of contaminants to the environnent to | evel s which are protective of the
environnent, For Site 9, under all the alternatives, except the No Action altemative, an institutiona
control plan will be devel oped as part of the renmedial action design and include: access controls, signs
along the perineter of the site, restrictions on shallow groundwater use for drinking water, description of
land use controls in the base nmaster plan, periodic inspection, nonitoring, and re-evaluation of |and use
controls, annual certification that institutional controls are in place, notification to the U S. EPA and
state regul ators whenever the Navy antici pates any najor changes in |land use restrictions, public notice, and
a deed notification

The followi ng institutional controls are part of every alternative except the No Action alternative, and
shal | be undertaken within 90 days of conpletion of remedial construction: a real property description
notation, Base Master Plan notations, and limted site access.. The Base Master Plan shall note the area as
one in which residential devel opnment can not occur, shallow groundwater can not be used, and site access
shall be linmted. A notation shall be filed in the real property file naintained at EFA Ches for this site
indicating the extent of the area and the fact that solid wastes are present. The institutional controls
shall also include the follow ng: Wthin 90 days after conpletion of the remedy, the Navy shail produce a
survey plat prepared by a professional |and surveyor registered by the Commonweal th of Virginia indicating
the location and di mensions of the disposal area and the extent of groundwater contami nation. Mnitoring well
l ocations shall be included and identified on the survey plat. The plat shall contain a note, promnently

di spl ayed, which states the owner's future obligation to restrict disturbance (excavation or construction) of
the property; post-closure use of the property shall prohibit residential use and access or use of
groundwat er underlying the property for any purpose except nonitoring, and the function of the nonitoring
systens shall not disturbed. The owner of the property shall submt the survey plat to the | ocal recording
authority when closure is conplete. Wien landfill closure is conplete, the owner of the property shall submt
the survey plat to the local recording authority, and shall record a notation with the deed (or sone other
instrunent which is normally examined during title search at the local |and recording authority notifying any
potential purchaser of the property that the | and has been used to manage solid waste and the integrity of
the cover systemor the function of the nonitoring systemnmay not be disturbed

A summary of the renedial alternatives which were devel oped to address contam nation associated with
Site 9 is presented bel ow.

The following lists the primary conponents of each of the alternatives devel oped for Site 9. Each of
Alternatives 2 through 5 include institutional controls, surface water controls, and vegetation restoration
as appropriate

. Alternative 1 No Action
Landfill: No Action
Marsh Area: No Action
Sout hern Portion: No Action
. Alternative 2 Landfill Cap and Waste/Fill Excavation in Marsh
Landfill: Ml tilayer Cap
Marsh Area: Excavate All Waste Materi al
Sout hern Portion: Rermove Surface Debris/Surface Soi
Opti ons: A
. Alternative 3 Landfill Cap and Marsh Cap
Landfill: Ml tilayer Cap
Mar sh Ar ea: Renove Surface Debris and Pl ace
Marsh Cap Over Al Waste Materi al
. Sout hern Portion: Renove Surface Debris/Surface Soil
Opti ons: A, Bl, B2, B3
. Alternative 4 Landfill Cap and Surface Sedi nent Renoval in Marsh
Landfill: Ml tilayer Cap
Marsh Area: Excavate Surface Debris and Surface

Sedi nents in Excess of PRGs



. Sout hern Portion: Rermove Surface Debris/Surface Soil

Opti ons: A, Bl, B2, B3
. Alternative 5 Landfill Cap and Surface Debris Renmoval in Marsh

Landfill: Ml tilayer Cap

Marsh Area: Remove Surface Debris

Sout hern Porti on: Renmove Surface Debri s/ Surface Soil

Opti ons: A, Bl, B2, B3
The following lists the options which were considered with Alternatives 2 through 5. Option A involves
placing a vertical slurry wall on the upgradient side of the landfill to reduce the amount of groundwater
flow through the landfill. The B options involve different nethods of satisfying the requirement for a 100

foot setback from Ganbo Creek. The options are listed bel ow
. Option A Construct a slurry wall on the upgradient side of the landfill.

. Option Bl Renove all waste within 100 feet of Ganbo Creek. Backfill with clean
soil and revegetate.

. Option B2 Place shoreline protection along the streanbank anywhere the waste/fill
material is within 100 feet of Ganbo Creek.

. Option B3 Relocate or fill in Ganbo Creek so that it is at |least 100 feet from
waste/fill material in the marsh.
As can be seen fromthe preceding lists, capping of the landfill is included in all of the alternatives
involving an action. Al so, renoval of surface debris and surface soil fromthe southern portion of the site
is included. Capping is the only action renedy considered for the landfill based on the contai nnent
presunptive renedy and site specific conditions. OQption A can be used to suppl enment the contai nnent
remedy for the landfill. Since capping is a conponent of all of the action alternatives, it is coupled with

institutional controls, nonitoring, and renmoval of surface debris fromthe southern portion of the site since
t hese conponents are also common to all of the action alternatives. A brief description of each alternative
and option is provided bel ow

Alternative 1. No Action

Under this alternative, no further effort or resources woul d be expended at Site 9. Alternative 1 serves as
t he baseline agai nst which the effectiveness of the other alternatives is judged.

The follow ng costs are associated with this alternative:
Present Worth($): 15,550/5 yr (Estimated admnistrative cost of 5-year review of

remedi al action over a 30-year period
Tine to Inplenent: O nonths

Alternative 2: Landfill Cap and Waste/Fill Excavation |In Marsh
Alternative 2, involves constructing a nultilayer cap over the landfill portion of Site 9. The construction
of the landfill cap consists of four major conponents; (1) Regrading and consolidation of wastes, (2)

Construction of the cap conponents, (3) Installation of surface water controls including revegetation, and
(4) Institutional controls and nmonitoring. This alternative al so involves renoval of surface debris fromthe

sout heast area of the site and renoval of contaninated surface soil. The soil and surface debris would be
consol i dated under the nultilayer cap. Surface sedinments fromthe ditch bordering the southern edge of the
landfill would al so be excavated and consol i dated under the cap.

Removal of waste/fill material fromthe marsh invol ves four major conponents: (1) Excavation of waste/fill

material in the marsh, (2) Consolidation of the material under the cap, (3) Revegetation and restoration of
the marsh, and (4) Surface water controls including shoreline protection.

This alternative can al so be coupled with Option A which will be discussed at the end of this section. The
B options are not included as part of Alternative 2 because all of the wasteffill would be renoved ftwrh~
wet| and which will satisfy the 100 | oot off-set requirenent for Ganbo Creek.



Landfill Cap - Wastes and surface soil renmoved fromthe southern area of the site and the nmarsh woul d be
consol idated and stabilized on the landfill portion of the site. It is estimated that approxinately 250 cy of
wast e woul d be renmoved fromthe southern area of the site. Waste excavated fromthe wetland woul d

al so be consolidated under the nmultilayer cap. Consolidation may include size separation, crushing and
grinding. The landfill, estimated to be approxi mately 5.0 acres upon conpletion of closure activities, would
be capped with a multilayer cap neeting the requirements of the Virginia Solid Waste Managenent

Regul ati ons, 9 VAC 20-80-210 (Renedi al Requirenents) and 9 VAC 20-80-250 (sanitary landfill). The

landfill cap will limt precipitation and runoff entering the consolidated fill material. It is anticipated
that the multilayer cap will need to exceed the mninumrequirements of a 9 VAC 20-80-250 (sanitary
landfill), based on prelimnary nodeling conducted for the renedial design, to be protective of receptors in
Ganbo Creek. The final cap conponents will be determined during the final design for Site 9. The nultil ayer
cap will be revegetated, and the closure conpl eted consistent with 9 VAC 20-80-250 (sanitary landfill)
closure requirenents. The closure would include provisions for the installation of structures at the toe of

the landfill and el sewhere to provide erosion and sedi ment control measures including protection from surges
the water surface of Ganbo Creek due to nmjor regional stormevents such as hurricanes. The current boundary
of the landfill will be pulled back from Ganbo Creek so that the waste associated with the cap will be a

m ni rum of 100 feet from Ganbo O eek.

Institutional controls, including linmting site access through access gates and future | and use through a
deed notation would be inplemented to elininate or reduce pathways of exposure to contami nants at the
site. Goundwater, surface water, and sedinents woul d be addressed through the above source controls

plus nonitoring to deternine it contamnants are mgrating at significant rates and concentrations.

Renoval of Waste/Fill Material in the Marsh - Under Alternative 2, all wastes would be excavated fromthe
nmarshy area of the site, consolidated and stabilized on the landfill. It is estinmated that approxi mately
18,000 cy of waste/fill material would be renmoved fromthe marsh.

Once the material is excavated fromthe marsh, the material will be required to be stabilized before it can
be consolidated on the landfill portion of Site 9.

Option A - This option is to inprove the performance of the renedy by reducing the novenment of groundwater

through the landfill. The option woul d consist of installing an upgradi ent groundwater control such as an
inperneable wall (slurry wall) on the hydraulically upgradient (west) side of the landfill, effectively
redirecting groundwater novenent around the capped landfill. The slurry wall would be installed to a depth

bel ow grade and keyed into the clay confining unit beneath the site.

This remedi ation alternative would operate indefinitely. Annual operations and naintenance (08 costs

include annual landfill closure nonitoring costs, including 5-year reviews under CERCLA for 30 years.
Capi tal Cost: $7, 773,891 (w thout Option A)
$8, 539,899 (with Option A)
Annual Q&M $33, 350 + $15,500 every 5 years
Present Wrth: $8, 421, 149 (without Qption A)
$8, 987,157 (with Option A)
Time to | npl enent: 6 nont hs

Alternative 3: Landfill Cap and Marsh Cap

This alternative consists of the several conponents which were described in Alternative 2 including: the
landfill cap, renoval of surface sedinents, surface debris, and surface soil renoval fromthe southern
portion of the Site, Option A institutional controls, and nonitoring. This information is not repeated here.

Alternative 3 provides a different renmedy for the wastelfill material in the nmarsh (marsh cap) and incl udes
the three B options for achieving the 100 foot offset of waste from Ganbo Creek.

Marsh Cap - The marsh cap consists of three major conponents: (1) removal of surface debris in the
mar sh and consolidation onto the main portion of the landfill, (2) installation of a geogrid and cap over the
nmarsh area of the site, and (3) revegetating the marsh.

Under Alternative 3, surface debris would be renoved (excavated) fromthe narshy area of the site and
consol idated and stabilized on the landfill. It is estimated that approximately 260 cy of surface debris
woul d be renoved fromthe marsh. Vegetation in the marshy area of the site would be cut back. If



required, a geogrid would be placed and anchored over the entire 2.4 acre area. The placenent of the

geogrid over the marsh would inprove the lateral stability of the soils in the area, and allow construction
equi pnent to conplete the placenment of the cap over the waste disposal areas in the nmarsh. The marsh cap
woul d meet the mni mumthickness requirenments (2 feet) of Virginia Sanitary landfill cap. The marsh cap would
provi de sound engi neering controls per 9 VAC 20-80-250 to hel p control groundwater which intrudes the site by
bei ng constructed to an elevation (estimated to be 4 feet nsl) which would preclude the possibility of
groundwat er mgration upward through the waste material and reaching the cap surface. The marsh cap will
address 9 VAC 20-80-250 requirenents to control rel eases or otherw se reduce site risks by: 1).cutting off
potential contact exposure to wastes in the marsh; 2) enhanci ng evaporati on of contam nated groundwater which
flows within the marsh cap; and 3) providing additional sorbing soils

t hrough whi ch the contam nated groundwater must pass before being discharged to the marsh. Upon conpl eti on of
the pl acement of the nmarsh cap, appropriate vegetation would be re-introduced and mai ntained. Installation of
the marsh cap would raise the elevation of the marsh and would likely turn the capped area into an upl and

The wetl and | oss would be mtigated el sewhere at the NSWCDL facility.

Option Bl - Renove All Waste in the Marsh Area fromWthin 100 Feet of Ganbo Creek - This option would be
very simlar to Alternative 2 where all of the waste is excavated fromthe Marsh area except a snaller area
woul d be excavated. Approxinmately 8,730 c.y. would be excavated fromthe marsh.

Because the waste will be renoved froma substantial area of the marsh, the nmarsh cap woul d be reduced
to 39, 700 square feet.

Option B2 - Shoreline Protection - Under this option, the shoreline of Ganbo Creek woul d be protected

agai nst erosion to provide a benefit equivalent to noving waste 100 feet away from Ganbo Creek. This
protection woul d be provided where Ganbo Creek is within 100 feet of the waste/fill material In the narsh.
Shoreline protection requirements woul d be determ ned during the Renedi al Design based on detail ed

hydr ol ogi c/ hydraulic analysis. It is conservatively assuned that the shoreline protection will consist of
perform ng spot regrading of the Ganbo Creek stream bank, placenent of a geotextile, and placenent of

riprap to the same el evation as the existing streambank. It is anticipated that 560 |inear feet of shoreline
protection will be required.

Option B3 - Relocation or Fill in Ganbo Creek - This option involves rechanneling Ganbo Creek so that

it does not flowwi thin 100 feet of wasteffill material. Portions of Ganbo, Creek would be filled, and
restored as wetlands. Qther areas of the marsh woul d be excavated for the new channel and provide the

equi val ent channel vol une of open water as was lost due to filling activities. It is anticipated that sheet
piling would be required to facilitate the excavation and filling operations. The sheet piling woul d separate
the flowin Ganbo Creek fromthe excavation and fill areas to limt the sedinment that would enter the creek
during excavation. Approxinmately 0.6 acres of Ganbo Creek would be filled. Material excavated fromthe marsh
woul d be used to fill Ganmbo Creek. Approximately 4,315 cy of material would be excavated and fill ed.

This renedi ation alternative would operate indefinitely. Annual O8M costs include |andfill, groundwater, and

surface water and sedinent nonitoring costs and a report evaluating waste in place, which would occur
every 5 years for 30 years.

Capi tal Cost
Opti on B1: $6, 682, 409 (wi thout Option A)
$7, 248,417 (with Option A
Option B2: $2, 981, 059 (w thout Option A)
$3,547,067 (with Option A)
Option B3: $3,776,396 ' (without Option A)
$4, 342,404 (with Option A)
Annual Q&M $33, 350 + $15,500 every five years
Present Wrth:
Opti on BL: $4, 223,654 (wi thout Option A)
$4,789,662 (with Option A)
Time to | npl enent: 6 nont hs
Alternative 4: Landfill Cap and Surface Sedi nent Excavation in Marsh

This alternative consists of the several conponents which were described In Alternative 2, including: the
landfill cap, surface sedinent renoval fromthe ditch south of the landfill, surface debris/surface soil
removal fromthe southern portion of the Site, Option A, institutional controls, and nmonitoring. This
information is not repeated here,



Alternative 4 provides a different renedy for the wasteffill material in the narsh (surface sedi nent
renmoval ) and includes the three B options to keep waste 100 feet away from Ganbo, Oreek. The three B
options are the same as described under Alternative 3.

Surface Sedi ment ~Excavation in Marsh - Surface sedi nent excavation consists of three mgjor

conponents: (1) excavation of surface debris in the marsh and consolidation onto the main portion of the
landfill, (2) excavation of 1 foot of contam nated surface sedinents and consolidation onto the main portion
of the landfill, and (3) revegetating the narsh.

Under Alternative 4, surface debris would be renoved (excavated) fromthe narsh area, consolidated, and

stabilized on the landfill. Contami nated surface sedinents within the [imt of waste in the marsh woul d
al so be excavated to address ecol ogical risks fromdirect contact. The surface sedi nent woul d be
consolidated on the landfill, It is estimated that approxi mately 260 cy of surface debris fromthe narsh,

and 2,900 cy of surface sediments from sel ected areas of the marsh woul d be excavated. Contani nated

surface sedinment woul d be excavated to a depth of 1 foot bel ow grade and backfilled. The 1 foot depth

woul d be sufficient to prevent direct contact from nost ecol ogi cal receptors. Wastes renoved fromthe

marsh woul d be replaced with clean fill and the area revegetated to restore these areas to their original or
enhanced condi tion.

This remedi ation alternative would operate indefinitely. Annual O&M costs include landfill, groundwater,
and surface water and sedinent nonitoring costs and a report evaluating waste in place, which wuld occur
every 5 years for 30 years.

Capital Cost:
Option Bl : $6, 768, 684 (wi thout Option A)
$7,354,892 (with Option A)
Option B2: $2, 974,508 (w thout Opbon A)
$3, 540,516 (with Option A)
Opti on B3: $3, 769, 845 (wi thout Option A)
$4, 335,853 (with Option A)
Annual QM $33, 350 + $15,500 every five years
Present Worth:
Option B1: $7, 236, 142 (without Option A)
$7,802,150 (with Option A)
Option B2: $3, 421,766 (w thout Option A)
$3,987,774 (with Option A)
Opti on B3: $4,217,103 (without Option A)
$4,783,111 (with Option A)
Tinme to | npl enent: 6 nont hs

Alternative 5: Landfill Cap and Surface Debris Renoval in Marsh

This alternative consists of the several conponents which were described in Alternative 2 including: the
landfill cap, surface debris renoval fromthe southern portion of the Site, Option A institutional controls,
and nonitoring. This information is not repeated here.

Alternative 5 provides a different renedy for the waste/fill material in the marsh (surface debris renoval)
and includes the three B options for achieving the 100 foot offset of waste from Ganbo Creek. The three B
options are the same as descri bed under Al ternative 3.

Surface Debris Rermoval in Marsh - Surface debris renoval consists of 2 najor conponents: (1)
excavation of surface debris in the narsh and consolidation onto the nain portion of the landfill, and (2)
revegetating the marsh.

Under Alternative 5, surface debris would be renoved (excavated) fromthe narsh area, consolidated, and
stabilized on the landfill. This alternative relies on the reduction in contam nant migration afforded by
capping the landfill and proposes only mninmal disturbance to the nmarsh habitat.

It is estimated that approxinately 260cy of surface debris woul d be excavated fromthe marsh. Wastes
removed fromthe nmarsh would be replaced with clean fill and the area revegetated to restore these areas
to their original or an enhanced condition.



This renedi ation alternative would operate indefinitely. Annual Q&M costs include |andfill, groundwater, and
surface water and sedinent nonitoring costs and a report evaluating waste in place, which would occur
every 5 years for 30 years.

Capi tal Cost
Opti on B1: $6, 380, 802 (wi thout Option A)
$6, 946,810 (with Option A)
Option B2: $2,392,976 (wi thout Option A)
$2,958,984 (with Option A)
Option B3: $3, 188, 313 (without Option A)
$3, 754,321 (with Option A)
Annual &M $33, 350 + $15,500 every five years
Present Wrth:
Qption Bl: $6, 828, 060 (wi thout Option A)
$7,394,068 (with Option A)
Option B2: $2, 840, 234 (wi thout Option A)
$3, 406; 242(with Option A)
Option B3: $3, 635,571 (without Option A)
$4, 201, 579(with Option A)
Time to | npl enent: 6 nont hs
2.7 SUMVARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

The remedial alternatives described in Section 2.6 were evaluated in the Feasibility Study agai nst nine
criteria identified in the NCP, as presented bel ow

2.7.1 Threshold Criteria
Overal |l Protection of Human Health and the Environnent

Alternative 3 provides the highest |evel of overall protection to human health and the environnent by
preventing transport of, and plant and animal contact with, contam nants through the contai nnent of
wastes within the landfill and nmarsh area. Alternative 2 provides a high level of protection because all
waste material is renoved fromthe marsh area, but requires a significant disturbance of the marsh area
during construction with a greater possibility of contam nants being rel eased during construction.
Alternative 4 provides | ess overall protection than Alternative 3 and requires nore disturbance of the
marsh area during construction with a possibility of contam nants being rel eased during construction.
Alternative 5 provides |less overall protection in the marsh than Alternative 4 because contam nated
sedinent is neither renoved or contained. Alternative 1 provides the |east overall protection because no
action woul d be taken to reduce contam nant novernoent and contaminated soil and sedinent is neither
renoved nor contai ned.

Option A (slurry wall) woul d enhance the protectiveness of the landfill cap under all alternatives. The
slurry wall prevents groundwater fromcomng into contact with materials buried in the landfill and reduces
potential movenent of contam nants to the environment

Option B2 provides a high I evel of overall protection by preventing potential erosion of buried waste within
the marsh. Option B3 provides a high level of protection but requires significant disturbance of Ganbo, Creek
northeast of the landfill during construction with a greater possibility of affecting water quality due to
resuspensi on of sedinment within Ganbo Creek.

Option Bl provides a high I evel of protection but requires significant disturbance of the nmarsh area during
construction with a greater possibility of contam nants being rel eased during construction.

Every alternative except the No Action alternative inplenents neasures to control sources of

contami nation and exposure to humans and the environnent to residual contam nation, as necessary to

protect human health and the environnment. This includes permanent notification in |ocal |and records of
groundwat er use restrictions in order to control exposure of humans to residual contamination in
groundwat er, and contai nnent of and diversi on of groundwater from contam nant sources by installing an
upgradient slurry cutoff wall in order to control release of contam nants to the environment to |evels which
are protective of the environment.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARS)



G oundwat er chenical -specific ARARs (MCLs) would not likely be attained at Site 9 during the project life
under any of the alternatives. Because Site 9 is |ocated adjacent to and partially in the marsh, which is the
area of local groundwater discharge, collection and treatment of contaninated groundwater is inpractical. The
groundwater is not currently or reasonably expected to be a source of drinking water and when |nstitutional
controls are inplemented, will be restricted fromany use, except for nonitoring.

Alternative 3 would achi eve renedi ati on goals and conpliance with ARARs and To Be Consi dered (TBC)
requirenents. Under Alternative 3 buried waste would remain in the nmarsh area. Long termnonitoring with the
opportunity to inplenent additional neasures, if warranted, would mtigate such concerns. Aternative 2 would
neet renediation goals, ARARs, and TBCs but requires nore disturbance of the marsh area during construction
with a possibility of contanminants being rel eased during construction. Alternative 4 would neet renediation
goal s but also requires nore disturbance of the marsh area during construction with a possibility of

contanmi nants being rel eased during construction. Alternative 5 is least likely to neet renediation goals,
ARARs, and TBCs because contam nated sedinent is neither renoved nor contained. Alternative 1 would not neet
renedi ati on goals, ARARs, and TBCs because no action would be taken to reduce contam nant novenent and
contam nated soil and sedinment is neither renoved nor contained.

Option A (slurry wall) would enhance the ability of the landfill cap to neet renediation goals, ARARs, and
TBCs under all alternatives. The slurry wall prevents groundwater fromconmng into contact with materials
buried in the landfill.

Option 82 meets remedi ati on goal s, ARARs, and TBCs by providing protection equivalent to that required
to conply with the ARAR Options Bl and B3 neet the ARARs by providing the 100 foot separation distance.

Appendix Cis a table of the ARARs for Site 9.
2.7.2 Primary Bal ancing Criteria
Reduction of Toxicity, Mbility, and Vol ume

Alternative 3 reduces the nmobility of contam nants present in the landfill and marsh area by capping the
waste. Alternative 2 reduces the nobility of contam nants present in marsh area by renoving them and

pl acing themunder the landfill cap. Alternative 4 reduces the nobility of contam nants present in the

nmarsh area by renoving sonme of themand placing themunder the landfill cap while covering the renaining
waste/fill material with clean soil. Aternative 6 does not reduce the nobility of contaninants present in
the marsh and reduces the nobility of contamnants in the landfill by capping. Alternative 1 does not reduce
the nobility of contanminants at Site 9. None of the alternatives reduce toxicity or volume of waste through
treat ment because it would be cost prohibitive due to the large volunme of waste present at the site.

Option A (slurry wall) would enhance the ability of the landfill cap to reduce the nobility of contam nants
under all alternatives. The slurry wall prevents groundwater fromcomng into contact with naterials buried
inthe landfill.

Option B2 reduces the potential nmobility of contam nants by preventing potential erosion of buried waste
within the marsh. Options Bl and B3 reduce the potential nobility of contam nants by providing the 100
foot separation distance.

Long-term Ef f ecti veness

Alternative 3 is expected to be effective in the long term Under Aternative 3 buried waste would renain
in the marsh area. Long termnonitoring with the opportunity to inplenent additional neasures, if
warranted, will mtigate such concerns. Long-termeffectiveness is expected to be sonewhat better for

Al ternative 2 because all waste is renoved fromthe marsh area and somewhat |ess effective for
Alternative 4 since waste left in the nmarsh would not have a marsh cap. Alternative 5 is not expected to
be effective In the long termbecause surface sedinments that do not meet cleanup goals would remain in
the marsh. Alternative 1 would not be effective in the long termbecause it does not protect the

envi ronnent .

Option A (slurry wall) is expected to be very effective in the long term Al of the B Options are expected
to be effective in the long termby providing protection fromerosion of the waste material in the narsh.

Short-term Ef fecti veness



Alternative 3 would be the nost effective in the short termbecause it does not require disturbance of
waste materials buried in the narsh thereby reducing the short termexposure and potential rel eases of
contami nants to the environment. Construction operations associated with Alternatives 2 and 4 woul d
significantly disturb waste buried in the marsh, thereby reducing the short-termeffectiveness. A though
Alternative 5 would provide the | east anount of disturbance in the marsh, it would not be effective because
plants and ani nal s remai n exposed to contam nated sedi nent.

ption A (slurry wall) is expected to be very effective in the short term Option B2 would be conpleted in
a shorter anount of tinme than Bl and B3, and woul d have a smaller inpact on the marsh. Construction
operations for Options Bl and B3 would disturb | arge areas of the marsh and Ganbo O eek.

Inpl ementability

Alternative 3 and Option B2 are the nost easily inplenented, although all the alternatives can be

i npl enent ed usi ng conventional, well-denonstrated, and commercially avail abl e technol ogies. Alternative 1
requires no inplenentation. Alternatives and options which involve renoving waste, soils, or surface

sedi nents present comon inpl enentability issues which can be overcone. Alternative 2 would involve
excavating all waste buried in the marsh area and would be the nost difficult alternative to inplenent.
Option B3 woul d involve relocating Ganbo Creek and would be the nost difficult of the B options to inplenent.

Cost

Alternatives 3, 4, and 5 are relatively simlar in costs. Alternative 2 is the highest cost alternative
($8,990,000) while Alternative 5 is the least cost afternative ($2,840,000). The cost of inplenenting the
alternatives increases dramatically with the amount of waste renoved fromthe marsh area.

Option A costs approxi mately $566,000 for all the alternatives. O the B options, costs increase
significantly as nore materials are renoved fromthe marsh. Qption B2 is the | east cost option while
Option Bl is the highest cost option.

2.7.3 Modi fying Oriteria
St at e Accept ance

The Virginia Departrment of Environnmental Quality, on behalf of the Commonwealth of Virginia, has reviewed the
information available for this site and has concurred with this ROD and the selected renmedy identified bel ow
A copy of the concurrence letter fromthe Comonwealth of Virginia is attached as Appendi x A

Conmmuni ty Accept ance

Community acceptance sumari zes the public's general response to the alternatives described in the Proposed
Plan and the Feasibility Study. No witten commrents were received during the thirty-day comment period which
began on August 20, 1998 and ended on Septenber 18, 1998. There were no formal coments or questions received
it the Proposed Plan public meeting held on August 27, 1998. The background on conmunity invol venent is
included in the Responsiveness Summary, Section 3.0 of the ROD.

2.8 THE SELECTED REMEDY

Alternative 3 with option A (upgradi ent groundwater control), option B2 to the north, (shoreline protection),
and B3 to the south (fill Ganbo Creek and restore as wetlands) is the selected renedial alternative,
utilizing capping to address both soils and sediments. Based on available information and the current

under standi ng of site conditions, the selected rernedy appears to provi de the best bal ance with respect to
the nine NCP evaluation criteria. The selected renedy is shown in Figure 2-6. In addition, the selected
remedy is anticipated to neet the follow ng statutory requirenents:

. Protection of human health and the environnent.
. Conpl i ance with ARARs.
. Cost - ef fecti veness.

The sel ected renedy woul d address the contamination at Site 9. The selected renedy is estimated to
turn 2.4 acres of wetland (marsh soil cap area) to upland and create 1.0 acre of new wetland (area to be
excavated for cap construction and portions of Ganbo Creek to be filled) at Site 9 (Figure 2-6). Additional



wet | and acreage will be created el sewhere at the NSWCDL facility to mitigate the wetland | oss
<I MG SRC 98069G>

Institutional controls will be inplenented to limt future site land use. For Site 9, an institutiona

control plan will be devel oped as part of the remedial action design and include: access controls, signs
along the perineter of the site, restrictions on shallow groundwater use for drinking water, description of
land use controls in the base nmaster plan, periodic inspection, nonitoring, and re-evaluation of |and use
controls, annual certification that institutional controls are in place, notification to the U.S. EPA and
state regul ators whenever the Navy antici pates any najor changes in |and use restrictions, public notice, and
a deed notification.

The Navy shall institute the followi ng institutional controls within 90 days of conpletion of all renedial
actions: a real property description notation, Base Master Plan notations, and linited site access. The

Base Master Plan shall note the area as one in which residential devel opnment can not occur, shallow
groundwat er can not be used, and site access shall be limted. A notation shall be filed in the real property
file maintained at EFA Ches (US Navy) for this site indicating the extent of the area and the fact that solid
wastes are present. The institutional controls shall also include the follow ng: Wthin 90 days after

conpl etion of the renmedy, the Navy shall produce a survey plat prepared by a professional |and surveyor

regi stered by the Commonweal th of Virginia indicating the |ocation and di nensions of the disposal area and
the extent of groundwater contanination. Mnitoring well |ocations should be included and identified on the
survey plat. The plat shall contain a note, prom nently displayed, which states the owners future obligation
to restrict disturbance (excavation or construction) of the property; post-closure use of the property shal
prohibit: residential use and access or use of groundwater underlying the property for any purpose except

noni toring and the function of the nonitoring systens shall not be disturbed. Wien landfill closure is

conpl ete, the owner of the property shall submt the survey plat to the local recording authority, and shal
record a notation with the deed (or sone other instrument which is normally examned during title search at
the local land recording authority) notifying any potential purchaser of the property that the | and has been
used to nmanage solid waste and the integrity of the cover systemor the function of the nmonitoring system may
not be di sturbed

The Navy shall institute groundwater nonitoring to ensure the RAGCs are being maintained. Mnitoring of
surface water and sedinents shall be inplenented to neasure concentrations of these constituents. The
frequency of analysis and the length of time for groundwater, surface water, and sedi nent nonitoring shal
be devel oped in the Qperation and Mi ntenance Pl an

Based on available information and the current understanding of site conditions, Alternative 3 appears to
provi de the best balance with respect to the nine NCP evaluation criteria. In addition, the selected
alternative is anticipated to neet the following statutory requirenents:

. Protection of human health and the environnent.
. Conpl i ance with ARARs.
. Cost - ef fecti veness.

The institutional controls will further protect human health and the environment by linmiting future | and use
and by providi ng continuous mnonitoring.

2.8.1 Per f or mance St andar ds

The sel ected renmedy shall be capabl e of nmanagi ng residuals and achieving all RAGs within the
boundaries of Site 9 and shall neet all ARARs and TBCs for the site.

Landfill Cap

The landfill cap shall be designed, constructed, operated, and maintained to meet or exceed the performance
requirenents of RCRA Subtitle D regulations specified in 40 CFR °° 258.60-61 and Virginia Solid Waste
Managenment Regul ations, 9 VAC 20-80-210 (Renedi al Requirenents) and 9 VAC 20-80-250 (Sanitary

Landfill).

The cap design shall nminimze infiltration, and control surface water run on/runoff. The landfill cap shall
be constructed, at a minimumto the followi ng performance standards: a 6-inch vegetative and protective | ayer
and a 18-inch infiltration layer with a hydraulic conductivity less than or equal to any natural soils bel ow
the waste but not greater than 1 x 10 -5 cnisec



Surface water drainage controls shall be constructed to prevent erosion of the cap. As determ ned by the
final Site 9 Cap Design, drainage channels shall be installed in certain areas on the top and perineter of
the landfill cap to channel runoff away fromthe landfill.

Slurry Wall

The slurry wall will address 9 VAC 20-80-250 (Sanitary Landfill) and 9 VAC 20-80-210 (Renedi al

Requi renents) by providing engineering control to reduce groundwater intrusion and flow through wastes

by diverting up-gradi ent groundwater flow away fromthe landfill. This will reduce groundwater |evels and
sl ow contam nant release fromthe landfill.

Mar sh Cap

The marsh cap shall neet the mnimumthickness requirements (2 feet) of Virginia Sanitary landfill cap.

The marsh cap shall provide sound engi neering controls per 9 VAC 20-80-250 to help control groundwater

whi ch intrudes the site by being constructed to an elevation (estimated to be 4 feet nsl) which woul d
preclude the possibility of groundwater mgration upward through the waste material and reaching the cap
surface. The marsh cap will address 9 VAC 20-80 250 requirenments to control releases or otherw se reduce site
risks by: 1) cutting off potential contact exposure to wastes in the narsh; 2) enhancing evaporation of

cont am nat ed groundwater which flows within the marsh cap; and 3) providing additional sorbing soils through
whi ch the contam nated groundwat er nmust pass before being discharged to the narsh.

Shoreline Protection

The shoreline of Ganbo Greek shall be protected against erosion of wastes buried in the marsh. This
protection woul d be provided where Ganbho Creek is within 100 feet of the wastelfill material in the nmarsh
north of Site 9. Shoreline protection requirenents would be deternmined during the Renedi al Design based
on detail ed hydrol ogi ¢/ hydraulic anal ysis.

Fill In Ganbo O eek

South of Site 9, portions of Ganbo Oreek shall be filled, and restored as wetlands so that Ganbo Creek
does not flow within 100 feet of waste/fill material.

Moni toring Vells

A groundwat er nonitoring network shall be inplenmented in accordance with RCRA and VSWWMR |t shall be
installed at the perinmeter of the unit to evaluate any future contam nant transport. The | ocation and
nunber of nonitoring wells, the frequency of anal yses, and the types of anal yses shall be determined in
the site design and operation and mai nt enance docunents. These docunments nust be approved by the

EPA and the Commonweal th of Virginia. Goundwater nmonitoring shall be determined in the site design

and operation and mai nt enance docunents per 9 VAC 20-8-250.D. 6 (Assessment Monitoring Program

and 9 VAC 20-80-310 (Corrective Action Progran). The wells shall be installed according to RCRA and
Commonweal th of Virginia construction requirenents.

Surface Water and Sedi nent

A surface water and sedi ment sanpling and nmonitoring plan shall be devel oped as part of the Qperation

and Maintenance (O & M Plan. The location and nunber of sanpling |ocations, the frequency of analyses, the
types of anal yses, and the duration of nonitoring shall be determned in the O& MPlan. This plan nust be
approved by the EPA and the Commonweal th of Virginia.

Institutional Controls

Institutional controls will be inplenented to limt future site land use. For Site 9, an institutional

control plan will be devel oped as part of the remedial action design and include: access controls, signs
along the perineter of the site, restrictions on shallow groundwater use for drinking water, description of
land use controls in the base nmaster plan, periodic inspection, nonitoring, and re-evaluation of |and use
controls, annual certification that institutional controls are in place, notification to the U.S. EPA and
state regul ators whenever the Navy antici pates any najor changes in |and use restrictions, public notice, and
a deed notification.

The Navy shall institute the followi ng institutional controls within 90 days of conpletion of all renedial



actions: a real property description notation, Base Master Plan notations, and linmted site access. The

Base Master Plan shall note the area as one in which residential devel opment can not occur, shall ow
groundwat er can not be used, and site access shall be limted. A notation shall be filed in the real property
file maintained at EFA Ches (US Navy) for this site indicating the extent of the area and the fact that solid
wastes are present. The institutional controls shall also include the following: Wthin 90 days after

conpl etion of the renmedy, the Navy shall produce a survey plat prepared by a professional |and surveyor

regi stered by the Commonweal th of Virginia indicating the |ocation and di nensions of the di sposal area and
the extent of groundwater contami nation. Mnitoring well |ocations should be included and identified on the
survey plat. The plat shall contain a note, promnently displayed, which states the owners future obligation
to restrict disturbance (excavation or construction) of the property; post-closure use of the property shal
prohibit residential use and access or use of groundwater underlying the property for any purpose except
nonitoring and the function of the nonitoring systems shall not be disturbed. Wen landfill closure is

conpl ete, the owner of the property shall submt the survey plat to the local recording authority, and shal
record a notation with the deed (or some other instrunent which is normally exam ned during title search at
the local |land recording authority) notifying any potential purchaser of the property that the |and has been
used to manage solid waste and the integrity of the cover systemor the function of the nonitoring system may
not be di sturbed

The Navy shall institute groundwater nonitoring to ensure RAGs are being nmet. The frequency of analysis
and the length of time for groundwater, surface water, and sedi nment nonitoring shall be developed in the
Operation and Mi ntenance Pl an

2.9 STATUTCRY DETERM NATI ONS

Remedi al actions nust neet the statutory requirenents of Section 121 of CERCLA 42 U S.C. 9621 as
di scussed bel ow.

Remedi al actions undertaken at NPL sites must achi eve adequate protection of human health and the
environnent, conply with ARARs of both Federal and state |aws and regul ati ons, be cost-effective, and
utilize, to the maxi mum extent practicable, permanent solutions and alternative treatment or resource
recovery technol ogi es. A so, renedial alternatives that reduce the volune, toxicity, and/or nobility of
hazardous waste as the principal elenment are preferred

The foll owi ng di scussion sunmmarizes the statutory requirements that are met by the sel ected renedy.
@9.1 Protection of Human Health and the Environment

The sel ected remedy inplements neasures to control sources of contam nation and exposure to humans

or the environnent to residual contam nation, as necessary to protect hunman health and the environment.
This includes permanent notification in |ocal |and records of groundwater use restrictions in order to
control exposure of humans to residual contami nation in groundwater, and contai nment of and diversion of
groundwat er from contam nant sources by installing an upgradient slurry cutoff wall in order to contro
rel ease of contaminants to the environnent to | evels which are protective of the environment.

Miltilayer Cap - The multilayer cap would protect human health and the environnent by preventing direct
exposure to contam nated soil and nminimzing the potential of contam nant migration to the surface water

and sedi ment via groundwater. Renmoval of surface debris and contam nated surface soils fromthe

southern portion of the site would renove the potential threat of this debris to both human and ecol ogi cal
receptors. Inplenentation of institutional controls will assure that the site will not be used for any
purpose in the future which could danage the cap and potentially expose hunan and ecol ogi cal receptors to the
waste in the landfill.

Marsh Cap - The marsh cap woul d protect against erosion of the waste/fill material and would increase

the separation distance between the waste/fill naterial and the marsh surface. The nmarsh cap would

prevent direct contact of the waste/fill materials with ecol ogical receptors. The marsh cap woul d not
prevent |eaching of contami nants fromthe underlying waste/fill nmaterial, however, the cap will be placed at

an el evation which is sufficient to prevent any contaninants fromleaching to the surface and
contam nating the surface soils in the cap where the ecol ogical receptors could contact the contam nants.

Wil e contam nant nmigration fromthe subsurface is possible, it is unlikely. A small upward gradi ent exists
fromthe upper confined aquifer into Ganbo Creek which could nmobilize contam nants to the surface

Al though this gradient exists, the clay confining unit below the creek is estinated to be approxi mately

30 feet thick so that the upward flow of groundwater through this waste naterial would be very smal



(estimated to be 0.25 inches/year). Tidal flushing is nuch nore significant than flow fromthe upper
confined aquifer. In addition, the rnobility of contam nants in the narsh is considered to be | ow due to the
types of contam nants.

Option - Option A (construct a slurry wall on the upgradient side of the landfill) will provide additional
protection of human health and the environnent by reducing the potential for groundwater to come into
direct contact with waste materials in the landfill.

Option B2 - Option B2 (shoreline protection along the streanbank north of the narsh) woul d provide
addi tional protection of human health and the environment by providing shoreline protection which, will
greatly reduce the potential for waste material to erode fromthe marsh and mgrate further fromSite 9.

Option B3 - Option B3 (filling Ganbo Creek and restoring it as wetlands in the area adjacent to waste
south of the marsh) will also provide additional protection of human health and the environnent by

| essening the potential for the stream channel of Ganbo Creek to erode into the waste/fill material.
2.9.2 Conpl i ance with ARARs

Measures to control sources of contamination and exposure to humans or the environnment to residual
contami nation nay be inplenented provided: the groundwater protection standard cannot be practically

achi eved; the groundwater is not currently or reasonably expected to be a source of drinking water and is
not hydraulically connected with waters to which contam nants may nigrate in concentrations that woul d
exceed applicabl e standards; and the nmeasures are consistent with the overall objective of the renedy,
i.e., to control the sources of releases so as to reduce or elinmnate, to the naxi numextent practicable
further releases of solid waste constituents into the environment that nay pose a threat to hunman health
or the environnent [9 VAC 20-80-310.B.2; B.5; C 3]. The selected renedy for Site 9 will satisfy these
criteria.

Miltilayer Cap - The cap would neet all relevant and appropriate regulations and federal and state |aw.

The waste in the landfill would not be situated within 100 feet of a flow ng surface water body (Ganbo
Creek) as required by Virginia regul abons. The toe of the landfill adjacent to the marsh area woul d be

i nundated by the 100-year storm and therefore would be considered to be |ocated in the 100-year

fl oodpl ai n, however, the toe of the landfill would be protected against the 100-year flood el evation, as
required by Virginia regulations so that no adverse effects to the landfill would occur during this rare
event. Capping would be in conpliance with applicable Virginia regulations and exceed the nini mum requirenent
set forth in the Virginia sanitary and fill regul ations.

Marsh Cap - The marsh cap would conmply with the Virginia sanitary landfill regulations for the m ni mum

t hi ckness of the cap. The marsh cap would not attain all aspects of the Virginia sanitary |andfill

regul ati ons (such as the specified maxi mrum perneability of the cap materials), but these requirenments are not
applicable relevant or appropriate since one of the requirenents of this cap is for it to act as a recharge
area rather than preclude infiltration into the cap.

Option A- Option Awll neet all relevant and appropriate regul ations and federal and state law. Qption A
wi || enhance the protectiveness of the nultilayer landfill cap.

Option B2 - Option B2 (shoreline protection along the streanbank north of the marsh) woul d not provide
required 100 foot offset fromflow ng water body; however, Qoption B2 will provide equival ent erosion
protection neasures and the 100 foot offset is not appropriate.

Option B3 - Option B3 (filling Ganbo Creek and restoring as wetlands adjacent to waste south of the
marsh) would conply with the 100 foot offset requirenment froma flow ng water body.

2.9.3 Cost - Ef f ecti veness

The selected remedy is cost-effective because it would provide overall effectiveness proportional to the
cost. Although nore costly than several other alternatives, the selected alternative would achieve

renedi ation goals nore quickly and efficiently than other alternatives, provide greater |ong-term protection
of human health and the environnent and neet all identified ARARs.

2.9.4 Utilization of Permanent Sol utions and Alternative Treatnent Technol ogi es or
Resour ce Recovery Technol ogi es to the Maxi mum Extent Practicable



The sel ected alternative uses a pernmanent solution, capping. Capping is a permanent solution and is an
appropriate renedy for landfill waste, soils, and sedinents contam nated with SVOCs, netals, and
pesticides. Capping is typical and appropriate for a site of this type

2.9.5 Preference for Treatnent as a Principal Elenent

The sel ected renedi al action does not use treatnent technol ogi es because anmong ot her things, treatnent
is not practicable for a site of this size.

2.9.6 Docunent ation of Significant Changes

The selected renedy is the sanme alternative identified as the recomrended alternative in the Proposed
Remedi al Action Plan and that was presented to the public at the public meeting held August 27, 1998.

There were no significant changes to the recomrended renedi al action alternative in the Proposed Pl an

It was determned, after issuance of the Proposed Renedial Acton Plan, that certain corrections were not
incorporated, as intended, in the final Renedial Investigation docunent. An errata has been filed with the
Rl to detail these corrections. Consequentially, Table 2-2 of this Record of Decision nowincludes a fish
ti ssue exposure point concentration for nanganese; al so, correspondi ng text has been corrected

Provi si ons whi ch address groundwater control requirenments have been revised in order to better describe
these requirenents, not only as supplenmental institutional controls, but also as remedial (corrective action)
requi renents which are needed to address site risk. Table 2-1 now contains groundwater COCs, and

Section 2.4 (Summary of Site Characteristics) and Section 2.9 (Statutory Determ nations) have been expanded.

Section 2.5.3 of the PRAP contains Renedial Action bjectives (RAGCs) which were devel oped based on the
Prelimnary Renediation Goals (PRGs). RACS may be nodified during the Renmedi al Design based on nore detailed
eval uation. Sone of the nunerical values in the PRAP were transcribed incorrectly fromthe R /FS docunents.
This ROD corrects this error.

3. 0 RESPONSI VENESS SUMVARY

The selected renmedy for Site 9 is a capping system No witten conments, concerns, or questions were
recei ved by the Navy, U S. EPA, or the Conmonwealth of Virginia during the public comrent period from
August 20, 1998 to Septenber 18, 1998. A public neeting was held on August 27, 1998 to present the
Proposed Plan for Site 9 and to answer any questions on the Proposed Plan and on the docurents in the
information repositories. A 30-mnute presentation was provi ded during which infornmal questions were
addressed. A period was set aside for formal questions to be recorded by the court reporter. No forna
questions were asked during the neeting

A summary of the informal questions that were asked at the public nmeeting is provided in Appendix B
Additionally, a copy of the certified transcript of the Public Meeting is attached in Appendi x B.

3.1 BACKGRCUND ON COMMUNI TY | NVOLVEMENT

The Navy and NSWCDL have had a conprehensive public involvenent programfor several years. Starting in 1993,
a Technical Review Committee (TRC) net on average, twice a year to discuss issues related to investigative
activities at NSWCDL. The TRC was conprised of nostly governmental personnel, however a few private citizens
attended the neetings

In early 1996, the Navy converted the TRC into a Restoration Advisory Broad (RAB) and 8 - 10 comunity
representatives joined. The RAB is co-chaired by a community nmenber and has hel d neetings approxinately every
four to six nmonths. The Feasibility Study and the Proposed Plan for Site 9 were both discussed at the RAB
neetings and a Site 9 tour was undertaken during a special RAB neeting

Community relations activities for the final selected renmedy include:
The docunents concerning the investigation and analysis at Site 9, as well as a copy of the Proposed

Plan were placed in the information repository at the NSWCDL General Library and the Snoot Menoria
Li brary.



Newspaper announcenents on the availability of the docunents and the public coment period/ neeting
date was placed in The Journal on August 19, 1998 and the Freel ance Star Newspaper on August 20, 1998

The Navy established a 30-day public coment period starting August 20, 1998 and endi ng Septenber 18, 1998 to
present the Proposed Renedial Action Plan. No witten comrents were received during the 30-day public commrent

peri od.

A Public Meeting was held August 27, 1998 to answer any questions concerning the Site 9 Proposed Pl an
Approxi mately 11 people, including federal, state and | ocal governnment representatives attended the neeting.
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APPENDI X B
SUMVARY OF | NFORVAL COMVENTS

During the Public Meeting held on August 27, 1998, an overview of the Proposed Renedi al

Action Plan for Site 9 was presented during a 30-m nute period. The Navy, the Commonweal t h of
Virginia, or the EPA have received no witten comments fromthe public During the presentation
informal conmments were received fromattendees. These comments included the follow ng

Summary of Comments Received during the Public Meeting
1. Wiat is the difference between the landfill cap and the marsh cap?

It was explained that the landfill cap woul d be designed to significantly reduce rainfall
infiltration through the cap to the buried waste materials. The narsh cap woul d be
designed to provide a physical barrier for plants and animals fromconing in contact with
contam nated surface sedinment in the marsh area. The marsh cap woul d al so be

designed to prevent groundwater frompotentially rising to the surface of the narsh and
transporting contamnants to the surface of the marsh cap. The marsh cap woul d be
designed to provide a sufficient elevation difference between the surface of the narsh
cap and the level to which groundwater may naturally rise. The marsh cap soil would

al so be selected so that rainfall infiltration through the cap material woul d occur.

2. Wiy is a slurry wall preferred?

It was explained that the slurry wall is an inperneable barrier that prevents groundwater
upgradient of the landfill from passing through buried waste naterial. |Instead
upgr adi ent groundwat er woul d be directed around the landfill to the north and south.

3. Where is the contam nated groundwater and why wouldn't it be used for drinking water?

It was expl ai ned that groundwater generally noves fromthe west toward the east and
ultimately enters Ganbo Oreek. The area of contam nated groundwater is therefore

bel ow the marsh between the landfill and Ganbo Creek, which is generally considered

to be an area that would not be devel oped because of the nmarsh conditions.

Consequently, it is unlikely that anyone would ever want to use groundwater from bel ow

the marsh for drinking water. In addition, as part of the institutional controls, future use
of groundwater woul d be prohibited.

4. Way is there such a large difference in costs between the alternatives?

It was explained that the alternatives and options that involve excavation of narsh
materials significantly increase costs.
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<I M5 SRC 98069 >

FRANCES K. HALEY ASSOCI ATES, Court Reporters

10500 Wakeman Drive, Suite 300, Fredericksburg,
PHONE: (540)898-1527 FAX: (540)898-6154

VA 22407



APPENDI X C

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

ARAR or TBC
I. LOCATI ON SPECI FI C

Endanger ed Speci es
Act of 1978

Vi rgi ni a Endangered
Speci es Regul ati ons

Regul ations for the
Enf or cenent of the
Endangered Pl ant

And | nsect Specifies
Act

The Archaeol ogi cal
and Hi storical
Preservation Act of
1974

Virginia Natural Area
Preserves Act

Mgratory Bird Area

Regul ati on

16 USC ° 1531 50

CF.R Part 402

4 VAC 15-20-130
to 140

2 VAC 5-310-10

16 U S.C° 469

© 10.1-209 to 217

16 USC °703

C assification

Appl i cabl e
Appl i cabl e
Appl i cabl e
Appl i cabl e
To Be

Consi der ed
Appl i cabl e

Requi renent Synopsi s

Act requires federal agencies to ensure that

any action authorized by an agency is not likely
to jeopardi ze the continued existence of any
endangered or threatened species or adversely
affect its critical habitat.

Simlar Virginia requirenents for submttal and
review of environmental assessnents.

Requires actions to avoid potential |oss or
destruction of significant scientific, historical,
ar chaeol ogi cal dat a.

Allows for preservation of certain significant
ecol ogi cal systens.

Protects al most all
U S fromunregul ated "take" which can include
poi soni ng at hazardous waste sites.

species of native birds in the

or

Applicability to Renedial
Al ternatives

Potentially affected endangered

speci es have not been identified.
The renedial action will be

i npl emented so resources are not
adversely affected should any be
identified in the future.

Site is not known to be within a
historically significant area. If
future resources are identified
actions will be taken to ensure
conpl i ance.

If specific species are found,
actions will be taken to elimnate
or mnimze degradation to these
resour ces.

Remedy will be inplenmented to
ensure that wastes have no
i npacts to native birds.



ARAR or TBC

Chesapeake Bay
Preservation Area
Desi gnati on and
Manager nent

Regul ati ons

St andards for
Onners and

Oper ators of

Hazar dous Waste
Treat nent, Storage,
and D sposal
Facilities

Virgini a Hazar dous
Wast e Managenent
Regul ati ons

Virgi nia Wat er
Protection Permt
Regul ati on

APPENDI X C

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
SI TE 9 DI SPCSAL BURN AREA
NSWCDL, DAHLGREN, VIRG NI A

Regul ati on

9 VAC 10-20-10 to
280

40 C.F.R 264.18 (b)

9 VAC 20-60-10 to
1480

9 VAC 25-210-10 to
260

d assification

Rel evant and

Appropri ate
Appl i cabl e
Appl i cabl e
Appl i cabl e

Requi renment Synopsi s

Requires that certain locally designated tidal
and non-tidal wetlands and other sensitive

areas be subject to limtations regarding | and-

di sturbing activities, renoval of vegetation, use
of inpervious cover, erosion and sedi ment
control, and stornmwater nanagenent.

Applies to treatnment, storage, or disposal of
hazardous waste within a 100 year fl oodpl ain
ar ea.

Applies to treatment storage, or disposal of
hazar dous wast e.

Facility or activity design nust adequately
address the issues arising fromlocating
facilities in wetlands and del i neated wel | head
protection areas (determ ned vul nerable).

Applicability to Renedial
Al ternatives

Remedy i npl ementation wll

require construction activities.
Actions will address the regul atory
requirenents.

Renmedy i npl enent ati on may

produce incidental hazardous
wastes within the 100 year

fl oodpl ain area, although none are
expect ed. Hazardous wastes
encountered will be managed
consi stent with Federal and
Virginia requirenents.

Hazar dous wastes encount ered
wi Il be nmanaged consistent with
Federal and Virginia requirements.

Renedy i npl enentation wll

i pact a wetland area. The
remedy will mninize inpacts to
the wetlands and will restore
wet | ands areas on the facility.



ARAR or TBC

Executive O der
11988, Protection of
FI oodpl ai ns

Executive O der
11990, Protection of
Wt | ands

d ean Water Act of
1972 (CWA) Section
404

Virgi nia Wtl ands
Pol i cy

Procedures for

I npl ementing the
Requi renents of the
Counci |l on

Envi r onnent al
Quality on the

Nat i onal

Envi ronnental Policy
Act

APPENDI X C

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
SITE 9 DI SPOSAL BURN AREA
NSWCDL, DAHLGREN, VIRG NI A

Regul ati on

40 CF.R 6, Appendix
A; excluding Sections
6(a)(2),6(a)(4).
6(a)(6); 40 CF.R

6. 302

40 C.F.R 6.
Appendi x A

33 U.S.C °°1344

4 VAC 25-380-10 to
40

40 CF. R
Part 6
Appendi x A

G assification

Appl i cabl e
Appl i cabl e
Appl i cabl e
Appl i cabl e

Requi renent Synopsi s

Facilities or activities |located within the
floodpl ain nust conply with this order.

Action to mnimze the destruction, |oss, or
degradation of wetl ands.

EPA's policy for carrying out the provisions of
Executive Order 11990 (Protection of

Wet | ands). No activity that adversely affects a
wet | and shall be permtted.

Applicability to Renedial
Al ternatives

Site is partially within Ganbo
Creek and is therefore partially in
the 100 year floodplain. Renedy
will be installed in the floodplain
and will be designed and
constructed to minimze inpacts to
fl oodpl ai n resources.

Portions of the site is in Ganbo
Creek and are characterized as
wet | ands. Renedy

i npl enentation will be designed
and constructed to mtigate

wet | and | osses.

Portions of the site are in Ganbo
Creek and are characterized as
wet | ands. Renedy

i mpl ementation will be designed
and constructed to mtigate

wet | and | osses.



APPENDI X C
APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
SI TE 9 DI SPCSAL BURN AREA
NSWCDL, DAHLGREN, VIRG N A

Applicability to Renedial
ARAR or TBC Regul ati on G assification Requi renment Synopsi s Al ternatives

I'l1. ACTI ON SPECFI C

Capping /O osure 40 CFR 258.60-61 Appl i cabl e Requirenents for final cover systens to Installation of Virginia Sanitary
and Post O osure for mnimze infiltration and erosion. Requirenents Landfill Cap requires adherence to
Muni ci pal Solid Waste for at least a 10 year post closure care period t hese regul ati ons or equival ent
Landfills including maintaining integrity and effectiveness performance standards at Site 9.

of the final cover. M ntenance of groundwater
Virginia Solid Waste 9 VAC 20-80-10 to  Applicable nonitoring and landfill gas nonitoring systens.
Managenent 790
Regul ati ons
Mlitary Minitions (40 CFR 260-266 and To Be Recently promul gated regul ations in response O di nance-rel ated wast es
Rul es 270) Consi der ed to Section 107 of the Federal Facilities potentially buried at Site 9 will be

Conpl i ance Act of 1992 identifyi ng when
nmanaged in conpliance with the
conventional and chemcal mlitary nunitions rul es.
becone hazardous waste. Applications of the
rules are a 'TBC wuntil adopted by states
aut hori zed to adm ni ster RCRA

DoD Gui dance on DoD 6055. 9- STD To Be Dod gui dance docunent stipul ating policy and Capping of Site 9 will be
Property Consi der ed procedure to provide protection of personnel conpl eted to be consistent with
Contami nated with resul ting from DoD anmunition, explosives or DoD policy and procedures to
Ammuni ti on, chem cal agent contam nation. |ncludes address safety issues.

Expl osi ves or property currently or fornerly owned, |eased or

Chem cal Agents used by DoD, and calls for identification and

control at active installations, and provides
gui dance for potential |and disposal.



ARAR or TBC

Er osi on and
Sedi nent Control
Regul ati ons

Virginia Solid Waste
Managenent
Regul ati ons

Al R
Gas Col l ection and
Vent s

Gas Col |l ection and
Vent s

APPENDI X C

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
SI TE 9 DI SPCSAL BURN AREA
NSWCDL, DAHLGREN, VIRG N A

Regul ati on Classification
4 VAC 50-30-10 to Applicable

110

9 VAC 20-80- 250 Appli cabl e

9 VAC 20- 80-210 Appl i cabl e

9 VAC 20-80- 310 Appl i cabl e

CAA Section 101 42 Relevant and
U S.C °7401, and 40 Appropriate
CFR 52

Rel evant and
Appropriate

40 CF. R 52

Requi renment Synopsi s

Erosi on and sedi nent control plans are to be
submitted for | and-disturbing activities, and be
in conpliance with of the locality and/or | ocal
soil and water conservation district.

Permanent dosure Oriteria governing: Access
Restriction, Cosure and Post O osure Care,
Gas Managernent, Drainage Layer, Final

Cover, Run-on Run-off controls, Site

Moni toring, Control of G oundwater I|ntrusion,
G oundwat er Corrective Action and conpliance
with other permanent closure requirenents.

File an Air Pollution Em ssion Notice (APEN)
with the State to include estinmation of em ssion
rates for each pollutant expected. Design
systemto provide an odor-free operation.

Predict total emi ssion of volatile organic
conmpounds (VOCs) to denonstrate enissions

do not exceed 450 I b/hr, 3,00 | b/day, 10 gal/day
or allowable enission levels fromsimlar
sources using Reasonably Avail abl e Control
Technol ogy (RACT).

Applicability to Renedial
Al ternatives

Construction activities will disturb
the land in the vicinity of the site.
Activities will address Virginia
erosi on and sedi nent control
requirenents.

Virginia Solid Waste Managenent
requirenents need to be

addressed with the installation of
the cap at Site 9. Equival ent
perfornmance standards wll neet

Fi nal Cover requirenents.

Desi gn of capped area anti ci pated
to include venting to ensure cap
functions as intended.

Desi gn of capped area to
denonstrate that decomnposition
gases address regul atory
requirenents.



ARAR or TBC

Gas Col |l ection and
Vent s

Gas Col |l ection and
Vent s

Gas Col |l ection and
Vent s

Vi sible and Fugitive
Dust Emi ssi ons

St andar ds of
Per f or mance for
Toxic Pollutants

APPENDI X C

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
SITE 9 DI SPOSAL BURN AREA
NSWCDL, DAHLGREN, VIRGA NI A

Regul ati on Classification

40 CF.R 60 Subpart Applicable
WAV and CC

CAA Section 112(D)
42 U.S. C °7412

Rel evant and
Appropriate

CAA Section 118 Rel evant and

42 U S.C. °7418 Appropriate
9 VAC 5-30-20 Appli cabl e
9 VAC 5-30-60 Appl i cabl e

9 VAC 5-50-60 to 120 Applicable

9 VAC 5-50-160 to
230

Appl i cabl e

Requi renent Synopsi s
New Sour ce Performance Standard (NSPS) for

muni ci pal landfills: Landfill Em ssion Rule; deals
wi t h non- net hane organi ¢ conpounds.

Em ssion Standards for new stationary sources.

Control of air pollution fromFederal Facilities.

Control of Particulate Matter (TSP)
Control of Particulate Matter (PM 10)

Standards for visible and/or fugitive dust
em ssi ons.

St andards of performance for toxic pollutants.

Applicability to Renedi al
Al ternatives

NSPS requirements incl ude

cal cul ations for gas enission
rates, limtations on non-nethane
em ssions, nonitoring and
recordkeeping. Site 9 gas vent
em ssions are not expected to be
significant.

NSPS for venting. Confirmation
that standards are not exceeded
wi || be addressed.

NSWCDL is a Federal Facility and
wi Il address all CAA requirenents.

Visible and Fugitive Dust
em ssions fromrenedi al actions
shal | be controlled, as necessary.

Toxic pollutants are not expected
during renedial actions; however,
corrective action will be perforned
if problenms arise.



ARAR or TBC
WATER

Criteria for

C assification of Solid
Wast e Di sposal
Facilities and

Practi ces

Criteria for
Cassification of Solid
Wast e Di sposal
Facilities and

Practi ces

Criteria for
Cassification of Solid
Wast e Di sposal
Facilities and

Practi ces

C ean Water Act
Water Quality &

G oundwat er
St andar ds

APPENDI X C
APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
SI TE 9 DI SPCSAL BURN AREA
NSWCDL, DAHLGREN, VIRGA NI A

Applicability to Renedi al

Regul ati on Classification Requi renent Synopsi s Al ternatives
49 CF. R 257.3-3(a) Potentially A facility shall not cause a discharge of No di scharges under the renedy
Appli cabl e pollutants into the waters of the U S. that is in are planned. In addition, NPDES
33 U S.C ©°°1342 viol ation of the substantive requirements of the programis delegated to Virginia
NPDES under CWA Section 402, as anended. (VPDES). Potentially applicable

for situations potentially not
covered by VPDES.

49 C F. R 257.3-3(a) Applicable A facility or practice shall not cause nonpoi nt Potential future releases to
source pollution of the waters of the U S. that groundwater could migrate to the

33 U S.C ©°1288 vi ol ates applicable | egal substantive stream Ongoing nonitoring wll
requirenents inplenenting an areaw de or address the requirenent.

St at ewi de wat er qual ity nanagenent plan
approved by the Adm ni strator under CWA
Section 208, as anended.

49 C F.R 257.3-4 and Applicable A facility or practice shall not contam nate an Potential future releases to

Appendi x 1 under ground drinki ng water source beyond the groundwat er coul d contam nate
solid waste boundary or a court- or State- groundwat er over risk-based
establ i shed alternative. criteria. Ongoing nmonitoring wll

address the requirenent.

33 U S.C °1251 et Rel evant and Criteria and standards for groundwater quality. Provi des basis for risk-based
seq. Appropriate Virginia regulation provides basis for risk-based deci si on nmeki ng, establishes
remedi ati on and discharge limtations. standards for groundwater quality.
Rel evant and Ongoing nonitoring at Site 9 wll
9 VAC 25-260-190 to Appropriate address the requirenent.
240



ARAR or TBC

Surface Water
St andar ds

Virginia Pollution
Di schar ge

El i m nation System
( VPDES)

Virginia Pollution
Abat erent  (VPA)
Permt Regul ation

Virginia Solid Waste
Managenent
Regul ati ons

St or mnat er
Managenent
Regul ati ons

<I MG SRC 98069J>

APPENDI X C

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
SI TE 9 DI SPCSAL BURN AREA
NSWCDL, DAHLGREN, VIRG N A

Regul ati on
9 VAC 25-260-5 to
150, 160-170, 310

9 VAC 25-31-10 to
940

9 VAC 25-32-10 to

300

9 VAC 20- 80- 250 (D)

4 VAC 3-20-10 to 251

O assification

Rel evant and

Appropriate
Appl i cabl e
Appl i cabl e
Appl i cabl e
Appl i cabl e

Requi rement Synopsi s
Standards and criteria for State waters,

i ncl udi ng wet | ands.

Procedures and requirements for discharging

pol lutants into surface waters, or any activity
whi ch inpacts physical, chenical or biological
properties of surface waters.

G oundwat er Monitoring Design

Criteria for Stormmater Managenent.

Applicability to Renedial
Alternatives

Provi des standards for eval uating
State waters and wetlands at Site
9.

Capping of Site 9 is not expected
to produce waste |iquids that
woul d be di scharged to surface
waters. Any future activities or
groundwat er nonitoring (e.g.
generation of purge water) wll
address regul atory requirenents.

conpl etion of additional soil
borings, nonitoring wells and
subsurface investigations will be
consistent with regul atory
requirenents.

Design of Site 9 cap will include
appl i cabl e st ormat er
managenent requirenents.



